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Section  V.— NEUROLOGY. 


fe" 


"UftDKR  the  name  of  Nonrology,  it  ia  inteiKled  to  include  the  descriptive 
.toniy  of  the  vftriouB  orgnna  forming  jwrts  of  tlia  norvous  systera. 
The  nervous  aysfem  couaiats  of  two  sots  of  piirts,  one  of  which  is  ecntral, 
e  olLer  periphertd.  To  the  first  set  belong  the  hmin  and  gpinnl  cord, 
'ibrming  together  the  cerobro-apinal  asis,  niid  the  gnniflin  ;  to  tho  second 
t  belong  all  the  nerros  distributed  throughout  tho  boily  ;  and  ulong  with 
ihew  may  be  included  the  orgaas  of  the  senses,  or  those  orgniis  which 
tain  the  terminations  of  tho  aeveml  nerves  of  apecial  sensation,  in  con- 
nectioii  with  certain  apparatus  or  modifications  of  atruoture  related  to  tho 
reoeption  of  iniprcs^ions  by  each  of  these  uervea. 

Among  the  peripheral  nerves  it  is  necoaaary  also  to  distinguish  the  eero- 
liioapinal  and  the  sympathetic  or  ganglionic,  which,  though  intimately 
connected  with  each  other  at  some  places,  are  yet  so  diflerent  in  their 
Btmctnre  and  mode  of  distribution  aa  to  require  separate  description, 

Tho  deacription  of   these  several  parta  of  the   nervous  syatom   will    be 

brought  under  the  following   four  sub-sections,  viz.    1.  Tlie  cerabro-spinal 

2.  The  cerebro-spinal  nerves  and   the   ganglia  connected  with  them  ; 

3.   The    sympathetic   nerves   and    their    ganglia  ;    4,  The    organs    of    the 


I.— THE  CEREBRO-SPINAL  AXIS. 


^m       The  etrebro-tpiiuU  axU  is  contained  partly  within  the  cavity  of  the  ora- 

^P  nium,  and  partly  within   the  vertebral  canal  ;  it  is  symmetrical  in  its  form 

^B  kad  atmcture  throughout,  consisting  of  a   right  and  a  left   half,  Heparatod 

^  to  a  certain  extent  by  longitudinal  fissures,  auii  presenting  in  their  piano  of 

union  various  portions   of  white   and  grey  ncrvoua  aubatance,  which  croaa 

ftom  one  aide  to  another,  and  form  the  cf/mmitfttret  of  the  brain  and  tpiiial 

oord. 

■  Enclosed  within  the  skull  and  the  vertebral  canal,  the  corcbro-spiual  ai.is 
ia  protected  by  the  bony  walla  of  those  two  cavitiea  ;  it  ia  also  surrounded 
by  three  luembranoa,  which  afford  it  additional  protection  and  support,  iiad 
are  subservieat  to  its  nutrition.  Tliese  envelopes,  which  will  be  deHcribed 
hereafter,  are,  1st,  a  dense  Gbroua  membrane  named  the  dura  niator,  which 
ia  placeil  most  superficially  ;  2nd,  a  serous  membrane  colled  the  arach- 
nid i  and,  3rd,  deepest  of  all,  a  highly  raacuLLr  membrane  namod  tho  pin 
mater. 

The  cerebro-spinal  axis  ia  divided  by  anatomists  into  the  t.iu^f.phalon  or 
enlarged  upper  mass  placed  within  the  cranium,  and  the  ipinal  cord  oou- 
tained  within  the  vertebral  canal. 

These  two  parts  have  a  relation,  ono  to  the  other,  very  similar  to  that 
which  subsists  between  the  cranium  and  vertebral  colamn  :  thii^,  they  are 
oontinuoua  strncturea  ;  at  the  time  of  their  first  formation  in  tho  fuetus  they 
are  nearly  similar;  the  earliojt  developed  distinction  conaists  in  the  enlarge- 
ment of  the  eucephaion  ;  and,  moreover,  the  spinal  cord,  like  the  vertebral 
koolumn,  continues  to  present  a  structure  nearly  uniform  throughout  its 
extent,  while  the  encophalou  becomes  gradually  more  and  more  complicated. 


till  At  last  it  ia  difficult  to  trace  the 
ieriol  relation  of  itii  con^titaent 
ports,  or  sii;  correBpou<Ieace  wltli 
the  structure  of  tlio  cord. 

Fig,  330.^ — View  ot  raw  Cinmno- 
KFiNjki.  Axis  or  ■cae  Neavods  Sistbu 
(after  Boorgerj).     ^ 

The  ligbt  bnif  of  the  eroDiuin  and 
tiank  of  the  hwl;  bos  been  nmov«d  bj 
a,  verUcil  lectioD  ;  the  toenibruieK  of  tM 
brftin  uid  spiiml  marrow  have  iho  been 
rcmeveJ,  &Dd  the  roots  \ad  hnA  part  of 
the  fifth  and  amth  cmni&J,  and  of  all 
the  Hijiiml  D<^rvefl  of  the  right  aide,  have 
been  diBseclcd  out  dod  laid  separately  on 
the  waII  of  the  Ftkall  aud  oq  the  leveral 
Tertebnp  opposite  to  the  ]il«ce  of  llieir 
naturU  exit  frcm  the  cntDto-apiual 
caritj. 

P,  T,  0,  lateral  mriace  of  the 
cerebrum ;  C,  cerelellam :  P,  pool 
Varolii;  mo,  medulla  oblongiita  ;  mt. 
upper  aDi)  lower  eitremitiea  of  the  apioal 
Tuarrow ;  ct,  on  the  last  lumbar  ver- 
teb^  uiHTkfl  the  cauda  e<tuina  ;  T,  the 
three  principd  liranche*  of  the  uervni 
IrigemiDDi  or  fifth  piur ;  Cl,  the  Bub- 
iMuipital  01  Gnt  cerviea)  nerve  ;  above 
thi*  is  the  ninth  pair;  Ctiii,  the  oigbth 
or  lowcit  cervical  nerve;  Di.  tliu  lirat 
doreal  nerve  j  Dm,  the  l«st  nr  twelflh ; 
Li,  the  first  lumbar  nerve  ;  Lv,  the  last 
or  fifth  ;  8  1,  the  first  eaeral  nerve  ;  S  v, 
the  fifth  ;  Coi,  the  coccygeal  nerve  ;  a 
Ihc  left  sacral  pleini. 

A.— THE  SPINAL  OORD. 

The  tpinal  cord,  or  rpiualfHarTinii 
(medulln  Epinalis),  is  that  part  of 
tlis  cerabro-epinal  axis  which  in 
situated  nithiD  the  vertebral  chu.i1. 
It  oxtends  frtim  the  margin  of  tho 
foramen  magnum  of  the  occipital 
bono  to  about  the  lower  part  of  the 
body  of  the  first  liimbBr  vertebra. 
It  is  continued  into  the  medulla 
obtoDgata  above,  and  cuds  below 
in  a  Hlander  filament,  the  fiium 
UTminnle  or  cctUral  ligamtnt  of  the 
Bpinal  cord. 

Invested  olosoly  by  a  proper 
membrane  (the  pia  mater),  tho 
cord  is  enclosed  within  a  sheath 
(theca)  conBidenibly  longer  and 
larger  than  itself,  nUich  ia  formed 
by  the  dura  mater,  and  which  ia 
■eparatod    from   the    walls    of  the 
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canal  by  nmneroHs  tasculai  pleiuae*.  And 
much  loose  uroolar  lisBiio.  The  interval 
betwoeo  tho  invesliug  mombmue  awi  the 
sheath  <if  the  cord  U  occupied  by  a.  serous 
mowbraae  (tlio  arachnoid),  and  the  Epitcs 
between  thn  Iftttur  muiiibnkufl  and  the  pia 
niitter  is  occupied  by  a  fluid  culled  the 
cerebro-spinal  fluid.  Within  this  space 
the  oord  ia  kept  in  poeition  by  proper 
Ugmentn,  which  fix  it  at  different  points 
to  its  abeath,  and  by  the  roots  of  the 
Hpiunl  iierveH, — sn  (interior  and  a,  pos- 
terioc  root  belonging  to  each, — which 
|MSB  across  the  space  from  the  surface  of 
tho  cord  towards  the  interpertabrnl  fora- 
mina, f^rom  its  lower  part,  where  they 
arc  closely  crowded  together,  the  roots 
of  the  lumbar  and  sacral  nerves  deoccnd 
nearly  vertically  to  re.idi  the  lumbar 
intervertebral  and  the  sacrid  foramina, 
and  form  a  large  bundle  or  lash  of 
nerrotis  cords  named  the  caitiia  tquina, 
which  occupies  the  vertebral  canal  below 
the  termination  of  tho  cord. 


Fig.  310. — AnTKsios  axd  PcttTKiios  TiBws  i>r 
Till  .Medi-lli  OnLuHotT*  Ann  SFtniii  Ccac 
mtn  Sectiobb.     1 

Tbe  cord  has  bem  dirested  of  its  membranfa 
aod  the  roala  of  Ihs  ucrTea.  A,  prewnta  an 
anUHoT,  B,  a  porterior  vi*w,  slivwioa  ttiu  upper 
orhrachial,  and  the  laser  or  i^rural  enlorgeoieuta. 
la  tlicM  Ggares  the  Glifarm  proloogatiiHi,  repre- 
•enteil  netarately  in  ff,  bsi  been  reiDoved  ;  C^ 
EhoHi  a  traasvene  leeticn  Ihrongh  the  middle  of 
tbe  medalla  oblongata  ;  D,  a  section  thmngb  tbs 
middle  of  tbe  cerrlciLl  GolnrgeineDt  of  the  epinul 
cord  ^  B,  IhroD^h  tljc  upjier  region  of  the  domal 
part ;  F,  tLrongb  its  trjwijr ;  Q,  thn^ai^b  tbe 
midflle  of  tbe  tuibbar  enlargemeut ;  and  Hj  near 
the  lower  end  of  its  tapering  extremitj. 

1,  anterior  prmioidg ;  I',  tbeir  deeuesatiim  ; 
2,  oliTory  bedim ;  3,  lutiforui  bodies;  4,  poi- 
terioT  mdiwi!  of  tbe  medulla  sblongata  ;  1',  cala- 
mxm  (Krriplorius  ;  £,  posterior  pyramidii;  6,  pos- 
terior  lat-^ral  Folumos  passing  qp  into  tbe  rc-atiform 
bodies  ;  7,  7,  anlerior  median  fissure  extending 
Ihroogh  the  whole  length  of  tbe  spinal  eord  ;  S,  8, 
aatBrii>i  lateral  groove  :  9,  I>,  poaleriur  median 
Gsaure ;  10,  10.  {Wilfrior  Intenil  groove;  ■, 
lower  end  of  tbe  biperiug  extremity  of  Lbe  aDF<i ; 
X  ,  X  ,  in  B',  tlie  filiTana  protoajjaliap  of  the 
cord  ssd  its  pia-malral  covenug. 

Although  tbe  cord  maally  ends  near  the 
lower  border  of  the  body  of  the  first  lumbar 
vertebra,  it  Bometimes  terminates  a  little  aboTB 
or   below   that  point,  as  opposite  to  the  last 
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doirol  orlo  Ilia  swonrflumlmrrertebrtt.  The  posilion  of  Ihelowrr  and  of  the  enrd  lUso 
Toriea  according  to  the  »talo  of  carrature  of  the  vcrtcbnil  colmnn,  in  the  fleiion 
lorwnrds  of  which,  as  in  Lhe  alooping  pottore,  the  end  of  the  cord  ia  BJightlj-  nised. 
In  Ihc  f(etu^.  at  uii  early  period,  the  cord  occupies  the  whole  length  of  the  TertcbnJ 
ranal ;  but  after  lhe  third  month,  lhe  «iiia1  and  the  tools  of  the  tumbar  and  Mcral 
nerrei  begin  to  grow  more  rapidly  thnn  the  cord  itaelf,  ao  that  at  birth  the  lower  tad 
mcbea  only  to  the  third  lumbar  vertehni. 


Pig.  Sll.— PoETBBiuit  YiKW  OP  TUK  MaiitLLi  OawsoiTi  Asn  o>  TUB  Spiral  OoBt> 

WITll    ITS   CilVEBINflS    •HB   TliK    BooTB    0?   JHB    Nbhi  BS  (from   SipilBy).        i 

The  theoa  or  dnm-rnnlrBl  aheath  haa  been  opened  hf  a  mediaD  incieian  along  the  vhole 
length,  and  ia  utrelcheJ  uut  In  each  lido.  Un  the  left  side,  in  the  upper  and  midiile  parts 
(&  ani]  B),  lhe  posterior  roota  of  the  nerv-cs  have  iicen  remnved  ao  ai  to  expone  the  Tigu- 
meBlnm  dtnticulotiim  ;  anti  along  the  right  »iJe  lhe  roote  .ii-e  ihown  jinxBinii  out  throngh 
the  dura  mater.  Theronian  nuialwra  indicate  the  dilTcreut  nerrta  in  the  cervieal,  doraa], 
lumbar,  and  mcrat  regioui ;  9,  Kienl  of  the  jioialed  proeeiKi  of  the  lignmenlom  dea- 
ticvtatuiD ;  10.  orifiin  of  aereral  poaterior  roota  ;  11,  paaterior  median  Gwure  ;  IS, 
ganglia  of  the  ipinal  nerict ;  13,  part  of  the  anterior  routa  seen  on  the  left  aide ;  1  4, 
lhe  united  nerve  ;  IS,  tapering  loHsr  end  of  the  spinal  cord  ;  IC,  filam  Icrmiuale  ;  IT, 
Cauda  equiua. 

Tbe  length  of  the  spinal  cord  is  from  fifteen  to  eighteen  inchei  ;  and  it 
T&riei  ID  diameter  ill  diifereiit  aituutioDB.  Its  geaeral  form  is  cylindrical, 
•omewhnt  flattened  bofore  und  behind.  It  presents  twu  onlnrgonients — an 
upper  or  izorvietil,  and  n  lower  or  iumbar.  The  cervical  eulargement  is  of 
greater  aiee  and  oxtout  than  tho  lower.  It  reaches  from  the  third  cervical 
to  tbe   first  dorsal   vertebra  ;    its  greatest  diameter   is  frcm   side  to  side. 


FORM    ASD   POSITION   OF   THE   COED. 


SliS 
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]  Tho  lower  or  lumbar  enlargoment  is  iitttsted  nearly  opposite  the  lut  dorwU 
Tertebra  ;  its  autero-poBterior  diameter  a  nearly  eqii&l  to  the  tTBOaTurw. 
Beloir  this  enlargetnent,  the  cord  tapert  in 
the   form  of  a  oone,  from   the  apex  of  which  Pii;.  342. 

the  Bmall  filiform  prolongation  is  continued 
downwards  for  Rome  distance  within  the 
sheath. 

Big.  S42. — LowiB  PittT  OF  tb«  Spritii.  Co«»  with 
TBI  ClDDA  BgniHA  ito  Bbkaih,  iun  rioii  bb- 

BlilC.      ( 

Tbe   itieath   bu    been   bpencrl   tcctn   bcbind   anil         Di'WMilli.'     HHM'^'n'f 

Itrelcbed  lownrdu  tb«  aides  ;  ud  tbu  left  tide  all  the 

roots  of  Ibe  nerves  ue  entire  ;  <,a  tbe  right  side  botii 

roots  or  the  fint  and  seeoad  iDmbur  oerres  sre  entire, 

vbile  tbe  rest  have  been  divided  close  to  tbe  (iloce  or 

their  puu^B  thtODgh  the  shealh.     Tbe  bnocs  of  the 

voecjx  m  Bltelched  in  their  nulurnl  irlatiie  poaition 

to  show  the  place  of  the  fitamterminale  and  tbe  Igweal  'J'JJMif    n'.'IHIBl  BM 

nerree. 

a,  placed   on   tbe  pecterior  median  fieaare  nt  tbe 

middle  of  tbs  lombor  aalarjfGUK'nt  of  the  cord  ;  b,  b, 
tbe  terminal  filament,  dravo  ilighlly  juidc  bj  a  loali 
at  iU  middle,  and  descending  within  the  dura-matral 
ibeath ;  A',  h',  its  pmlongBtion  bejood  the  sbeatb 
and  opon  the  back  of  the  coccygeal  bonea ;  c,  the 
dora-matral  ibentb ;  d,  donbte  foramina  for  the 
separate  pasn^  of  the  aoterinr  and  pOEterior  rDot«  of 
each  of  the  nerves ;  t,  pointed  ends  of  several  pro- 
cesMS  of  the  ligamentum  dentiealnlBm  ;  Dk,  and 
Dxit,  the  tenth  and  tvelflh  dotaol  nerreB ;  Li,  and 
Lt,  the  fint  and  fifth  tambar  nerves ;  Si,  and  St. 
the  first  and  fillh  Buoral  nerves ;  Ci,  the  coccjgeal 
□erTB. 


The  cervical  and  Inmbnr  enlargetncnla  hare  an  sii/^W^fl    lA^Si 

evident   relation   to   the  lar^c   eizc  at  tbe   nerves  m^M        .■ 

which  supply  the  upper  and  lower  limbs,  and  nhieli 
are  conncclcd  with  those  regionn  of  tbe  card,^ia 
bceordaQL'o  with  tbe  general  Diet  observed  in  the 
animal  kingdom,  thai  near  tbe  origin  oHarge  nerves, 
the  central  nervous  sabBtaitM  is  accumulnted  in 
lai^r  proportion.  At  the  commencement  of  itji 
development  in  tbe  cmbrjo,  tbe  spinal  cord  ia  des- 
titute of  these  enlargemenlA,  which,  in  their  finit 
appearance  and  snlisccjiicnt  progreu,  correspond 
with  tbe  growth  of  the  limbs. 

Sometimes  the  cord  presents  one  or  two  bulbs  or 
swellings  towards  its  lower  end. 

According  to  Foville,  the  lumlmr  enlargement  is 
chiefly  due  to  an  increase  in  bulk  of  tbe  anterior 
region  of  the  eord.  (Traits  compl.  de  I'Anat.,  Ac, 
dn  Sysl.  Nerv.  Cerebro-Spinal.  Paris,  1841,  Part 
l,  p.  138.) 

The  (enninal  JUamenl  (Glum  termluale,  cen- 
tra!   ligament)    descends   in    the  middle  line 
otnongst    the    nerves   compoaing    the    oauda 
equina,  n,nd,  becoming  blended  with  tho  lower  end  of  the  sheath  opposite  to 
,      the  first  or  sooond  sacral  vertebra,  pasBes  on  to  be  hied  to  the  lower  end  of 
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the  sacral  cantil,  or  to  the  base  of  the  ooccy».  Intemall  j,  it  ia  a  prolongation 
for  about  half  ita  length  of  some  of  the  nerrous  elements  of  the  cord  ; 
eitornally,  it  conaists  of  a  tube  of  the  pia  mater  or  inuermnst  meaibraiio, 
nbich,  being  attached  at  its  lower  end  to  the  dura  mater  and  vertebral 
canal,  keeps  pace  with  the  latter  in  its  growth,  whilst  the  cord  relatively 
shortcna.  It  ia  distinguished  by  ita  silvery  hue  from  the  nerves  amid  which 
it  lies.'    Small  blood-vessels  may  sometimes  be  seen  upon  it. 

Fissure). — WTien  removed  from  the  vertebral  canal,  and  divested  of  its 
membranes,  the  spinal  cord  is  seen  to  be  marked  by  longitudinal  fissuret. 
Of  these,  two,  which  are  the  most  obvious,  run  along  tho  middle  ling, 
one  ia  front  and  the  other  behind,  and  are  named  tho  auUrioT  and  }io$- 
Uri->r  median  fisaiireii. 

The  anterior  median  Jissrire  a  more  distinct  than  the  posterior,  and  pene- 
trates about  one-third  of  the  thickness  of  the  cord,  its  depth  increasing 
towards  tho  lower  end.  It  contains  a  fold  or  lamelliform  process  of  the 
pia  m,%ter,  and  also  many  blood-vesaels,  which  are  thus  conducted  to  the 
centre  of  the  cord.  At  tho  bottom  of  this  fissure  is  seen  the  transveree 
connecting  portion  of  white  substance  named  the  anUnor  while  commissure. 
The  poaterior  median  fissure  is  less  marked  in  the  greater  part  of  its 
extent  than  tho  anterior,  but  becomes  more  evident  towards  the  upper  part 
of  the  cord.  In  a  certain  sense  it  is  no  real  fissure,  except  at  the  lumbar 
enlargement  and  in  the  cervical  region,  in  both  of  which  places  a  superficiftl 
fisKure  is  distinctly  visible  ;  for  although  the  lateral  halves  of  the  pottterior 
pari  of  the  conl  are  quite  separate,  tliere  is  no  distinct  reflection  of  the  pia 
mater  between  them,  hut  rather  a  septum  of  connective  tissue  and  blood- 
vessels which  passes  in  nearly  to  the  centre  of  the  cord,  as  far  as  the  posterim 
grey  eommisgurc. 

Besides  these  two  median  fissures,  two  lateral  fmrows  or  fissures  have 
been  described  on  encli  side  of  the  cord,  corresponding  with  the  lines  ofi 
attachment  of  the  anterior  and  [Kisterior  roots  of  the  spinal  nerves. 

Tho  posltrior  lalerut  JUuire  is  a  superHcial  depression  along  the  lino  of 
attachmeut  of  the  poi^tc^riur  roots,  and  is  at  the  edge  of  the  plane  in  which 
these  roots  pass  inwards  to  tlie  grey  matter  of  the  cord. 

Tlie  aiiltrior  liihial  jissuro,  which  is  often  described  in  the  line  of  tba 
origin  of  tho  anterior  roots  of  the  nerves,  has  no  real  exLttence  as  a  groove. 
The  filires  of  these  roots  in  fact,  unlike  the  posterior,  do  not  dip  into  the 
spinal  cord  ia  one  narrow  line,  but  spread  over  a  space  of  some  breadth. 
The  grey  substance  of  tho  cord,  however,  approaohes  the  surface  somewhat 
in  the  vicinity  of  the  place  where  tho  anterior  roots  enter  ;  and  this,  together 
with  a  slight  depression,  produces  the  appearaace  which  h.is  been  described 
aa  a  groove:.  Thus,  each  lateral  half  of  the  cord  is  divt<led  by  the  posterior 
lateral  fissure  into  a  pmlfrior  and  an  aniero-lalcral  column  ;  and  although 
we  cannot  trace  an  anterior  hiteral  fissure,  this  antero-lateral  portion  of  the 
cord  may,  for  the  convenienue  of  description,  be  considered  as  subdivided 
into  an  anlertor  and  a  lateral  eohimn  by  the  internal  grey  matter. 

Ou  the  posterior  surface  of  the  cord,  and  most  erideutly  in  tho  upper 
part,  there  are  two  sti^htly-inarkc-d  longitudinal  furrows  situated  one  ou 
each  side,  close  to  the  posterior  modinn  fissure,  and  marking  off,  at  least  in 
the  cervical  region,  a  slender  tract,  named  the  poHtHor  median  column, 
Itotwecn  the  anterior  and  posterior  roots  of  the  spinal  nerves,  on  each  side, 
the  cord  is  convex,  and  sometimes  presents  a  longitudioal  mark  correspond- 
ing with  the  line  of  attachment  of  the  ligamontvim  denticulatum. 

FoTille  states,  that  in  a  new-born  child  there  U  a  narrow  accessory  bondte  of  whit* 
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mAltBT,  irhlch  runB  ftlong  the  ^nrJiLco  of  the  lateral  (^olnmli,  ilhc)  is  aepitsted  froiii  it 
.  b;  &  itreik  of  ^v  ish  iBbitance.  According  to  the  same  autborit;,  this  nitiDV  tract 
bcnla^^ea  above,  and  ma;  be  tnuwd  npwuds  along  the  side  of  the  medulla  obloDgnta 
fjsto  tbe  cerciicllnm.    (Op,  dU  p,  S89.) 


|7ig.      Si3.— DimKm  Fig,  SI*. 

Tl»W»  Of  t  PoBTIOH  Of 

TBI  Snir4L  CoBD  raoii 
ma  Ckrvidai.  HmioN 

TTTH  THE  KoOTS  Of 
TBI  NSBTE9,  Eliebllf 
enlHTgeil. 

Id  a,  the  inlnior  niT- 
hot  of  Ibp  ipedmen  ii 
,  ibogm,  theuitfriDtimTe- 

af  the  tight  nda 
IbMng  dttided  ;  in  B,  a 
[tieo  of  the  right  nJe  ia 
L^'ea  ;  in  C,  the  upper 
nrface  ia  sbown  ;  in  D, 
[Hie  ncrre  rooU  and  gui- 

{lioa  are  ahovn  from 
Blow.  I,  the  aDterior 
[  Jnedian  G^nre ;  2,  po§' 
Ttcrior  mHliao  (iasnre;  3, 
[■Dterior  btcral  dtjirea- 
i  ncD,  OTiT  which  the  ante- 
Iiior  ntiTc-ioota  arc  seen 
[to  ipnaJ ;  4,  poaterior 
~at«ia]  gnoie,  into  which 
[the  poaterior  rootc  ore 
fWen  la  aiok;  G,  anterior 
9  paaiing  the  ganglion  ; 
!'£',  in  A,  the  anterior  ruot 

IdiTided;  B,  the  posl«rior  roots,  the  fibres  of  nblcb  pun  into  the  ganglion,  G' ;  7,  tbs 
[miited  or  eonipoani!  nerre  ;  7',  the  poclerior  primary  briLDi^h  Men  la  A  and  D,  to  ha 
[.derived  in  part  from  the  anterior  and  in  part  from  the  putlcrior  rwt. 

IjitfrnaJ  atrucfurc  of  the  apinal  card. — The  spinal  cord  oouaiats  oF  white 
Iwid  grey  nervous  aubataiicn.  The  nhite  matter,  forming  by  far  the  larger 
on  of  the  conl,  ia  Bitiiat«d  externally,  whilat  the  grey  matter  ia  dis- 
fpoaed  in  the  interior. 

The  grey  matter,  as  ieea  in  &  transverse  soction  uf  any  part  of  the  cord, 
I  presents  two  eresceut-shaped  maases,  placeil  one  in  each  lateral  half,  with  their 
leouvexitieB  towarda  oue  another,  and  joined  acroAsthe  middle  by  a  trans vorss 
[portion,  the  •p'ey  or  posterior  eommisture  of  the  cord.  Each  of  these  grey 
nta  has  an  anhrior  and  a  poiUrior  corntl  at  horn.  The  posterior, 
aerally  longer  and  narrower,  approaches  the  posterior  lateral  fisHure  ;  the 
laut^rior,  shorter  and  thicker,  extends  towards  the  place  of  nttaohment  of  the 
Lsmterior  roots  of  the  nerves,  In  front  of  it  a  layer  of  white  sniistance 
■Bepaiatea  it  from  the  bottom  of  the  anterior  median  fissure,  this  ia  name<i 
the  ariteriur  whiU  tomitiutiire. 

Another  while  layer,  irerj  tbin  and  iniUstinet,  wns  formerly  dcunribed  as  lying 
behind  the  grey  commufBure ;  bnt  Id  Iho  present  atale  of  eiir  ItDowlcdge  it  seems 
nlSdcnt  to  deaciibe  one  nhito  commissure,  and  one  grey  commissure  behind  it. 

At  the  back  part  or  tip  of  the  posterior  horn,  which  is  somewhat  eu- 
Urged,  the  grey  matter  has  a  peculiar  semi-transparout  aspect,  whence  it 
WAS  nuued   by  Rolando   tubstantia  cinfrca   getatiiuna  :  the  rcinaiDing  and 
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groiiter  part  of  tha  grey  matter,  which  reBombloe  that  most  genoraUf  preva- 
lent,  WBB  named  bj  Rolando  the  sabttantia  ipongioia. 

The  grey  oornuii  vary  in  form  in  different  part*  of  the  cord  :  thus  they 
are  long  and  slender  iu  the  cervical  portion,  still  more  slender  in  the  dor- 
sat,  ^ud  shorter  and  wider  in  the  Iniabar  region.  The  grey  matter  appears 
in  a  BoricB  of  sections  to  be,  relatively  to  tho  white,  more  abundant  in  the 
lumbar  region  of  the  cord,  less  bo  in  the  cervical  region,  and  least  bo  in  the 
dorsal.  The  actual  amount,  however,  of  white  matter  is  greatent  in  the 
neck,  Towardu  tlie  lower  end  of  the  conl,  the  double  croscontio  form 
grailually  disappears,  and  the  grey  matter  is  collected  into  a  ccittriLl  mana, 
which  is  indented  at  tho  sides.  At  its  eitreme  point,  according  to  B«mak 
aod  Valentin,  the  cord  consists  of  grey  matter  only. 


Fig.  341. 


Fig. 


344. — SioTioNs   or    ins    Srnu, 
Cord  th  DimiSEirT  Pirts. 


These  vicn-s  are  tnkea  pnrll;  from 
StilhDifB  plutea  kdJ  partly  from  ontcrc- 

A,  is  A  ESctJQti  tLroDgh  the  miJilla  of  th« 
ccrrical  CDlATgement,  Ht  iite  root  of  tJtO 
sixtli  cerviesl  uerve  ;  B,  tliroogli  the  mid- 
dit  of  the  dorsal  eyUnilri«il  pfirtion  ;  C, 
through  tho  iDvldIo  of  tbelutnliuculugc- 
iDCDt ;  U,  in  the  conical  diminishiDg  part 
of  the  eoid  ;  B.  farthsr  dowa  nt  the 
origin  of  the  fiflh  encral  DorTE  ;  P,  at 
that  of  Ibe  coccygeal  nerT«  ;  O,  id  a  oeti- 
tiob  of  tliu  part  nhere  the  oonua  raoflnl. 
laria  bcgina  to  jiam  into  the  filum  Wnni- 
nale ;  nud  H,  at  the  lover  part  of  this 
or  in  ths  oomnioD cement  of  tho  filum 
tenninalc. 

A,  R,  and  C,  are  fall;  twice  the  nataral 
aiic  ;  D,  H,  and  P,  about  three  times  ; 
and  Q  and  H,  alwut  bix  timet.  Id  A, 
nnd  C,  a,  nurka  the  anterior  root-fibrei 
of  Ihe  nerrcs  i  and  p,  the  poeterior  roct- 
fibreB  as  they  enter  the  spinal  Cunl.  In 
D,  E,  and  P,  the  great  diminntion  of  the 
nhiU:  Bnbetnnce  ia  proportino  lu  Ihe  grey 
ii  uen;  in  Oi  the  puculiir  form  of  the 
central  cnnal  and  mcclutlnry  sulistnncQ 
ooTflring  it ;  and  in  H,  the  open  con- 
ditirjn  of  the  cvntral  canal  poaUFriorlj. 

In  all  the  figurei  the  position  is  the 
sams,  via.,  the  anterior  part  plactd  dovu- 
ward*. 


Oiifra!   canal. — Extending  through  the  whole  length  of  the  npinal  cord, 
in  the  BubRtonoe  of  the   grey  cotnmisBiire,  there  ia  a  minute   central  conol 
which   iu  pri«i«i,red   tninsverse   sections   of  the   cord   is   barely  visible,  na  i 
speck,  with  the  naked  eye.      Superiorly,  it  ia  continued  into  and  opens  out ' 
at  the  calamus  fjonptorius  of  the   fourth   ventrlde  -,    and   inferiorly,   it  is 
prolonged  into  the  filum  terminale.      It  is  lined  with  a  layer  of  cylindrical 
ciliated  cells  or  epithelium.       This  canal,   though  minute,  is  .-in   object  of 
considerable  intorest  as  a  tyiMcal  part  of  the  structure  of  tho  cord,  it  being  ,^ 
(bo   permanent   remains  of  the  cavity  of  the  cylinder  formed  by  the  apinall 
coid  at  the  earliest  period  of  its  dovelopmenL      It  ia  more  distinctly  i 


HISUTE  STRDCTCTtE  OP  THE  COKD. 


GOO 


in  Ubem,  rcplileR  and  birds  th&a  in  mammala.  In  the  youui;  humna  subjoct 
it  is  always  prcM^ut,  but,  according  to  the  observation  of  LooUiort  Clarke 
and  Kolliker,  it  souotiDMa  digappeara  ia  the  adult. 

MiriiUe  si riKtsre  ijf  Ute  Spinal  Cord, — -The  sabitaDve  of  the  nptnal  cord  ronaist<  of  a 
Urg«  proportion  of  aerroDi  lubelance,  lapporled  in  adeticBte  frimework  ofcoDnectirs 
lUioe  and  numerous  minute  blood-vc««dG.  Tlie  white  matter  presents  nervB-fibrea, 
bat  a  dislitiite  of  nerre-eelln :  the  gre;  matler  contains  both  elsmcnts.  The  fibres 
I  of  the  white  sobalance  ure  in  greatest  part  longitadinal ;  the  piindpal  exi'eptioiu 
'  being  those  contained  in  the  eomminnre.  and  in  the  ruoUt  of  Ibe  nervna.  Tho  longi- 
ladinal  hbres  arc  finer  in  the  posterior  cotumns  und  ponlcrior  psrU  of  the  lateral 
columns  than  In  other  parts,  and  Ibe  deepest  fibres  ore  smaller  than  thoaa  placed  more 
■nperfidailf.  (Kijiliker.)  The  fibres  of  the  grvy  sulutance  are  for  'he  moit  part  not 
morv  than  one  half  the  diameter  of  their  oontinuationa  in  the  white  iiulistiiDi-c.  and  in 
the  nerTC-roota,  but  among  them  there  are  a  few  of  Larger  siie.  They  are  very 
Tarious  in  their  direction,  and,  in  great  poit  at  least,  ore  conntsted  with  the  roots  of 
the  nerreo. 


Fig.  StS. 


I 


Pi|C  3(6. — Trinsvkbsi 

SBDTtOI  or  BlLr  THV 

SriRAL   Hakoow    in 

TBI       LuHDia      Bs- 

LlSaBHSBT.        J 

TUa  ii  a  semidia- 
gmpmatia  reprcsenta- 
lioD  taken  from  a  pre- 
psied  specimen,  and 
fbniided  in  part  on  tba 
atatemtnti  of  Ln^liart 
Clarke,  aod  of  Eoltiker. 
],  anterior  median 
finnn ;  2.  posterior 
■Bedian  fissure ;  3,  cen- 
liol  canal  lined  with 
epilheliutn ;  4,  posterior 
Mmminar« ;  G,  anlerinr 
eomminnre ;  6,  posterior 
eolanm  ;  7,  laleial  co- 
lama  ;  S,  onlcrior  co- 
lumn ;  (at  each  of  these 
plocea  and  tbronghunt 
the  while  mbslaace  the 
ttabecolar  prolDDgBtiona 
I  of  the  pia  mater  are 
ahown ;}  9,  poelorior 
roots  of  the  spinal  nerve 
enttKng  in  one  principal 
bundle;  1",  anterini 
nntB  entering  in  fgur 
ipmding  biindlra  of 
tbTM  ;  a,  a,  oapot  comu 
poateriorii     with    largo 

■od  sntall  oells,  and  abore  them  the  gclatliiDns  anbatance  ;  b,  in  the  eervii  comu,  deons- 
Mtiag  fibres  from  the  nerve  roots  and  posterior  cammissure ;  e,  poatorior  reatculnr 
iulnmns  (of  Clarke)  ;  d,  Rbut  running  tnkDBionelji  from  the  posterior  eammisanre  !nti> 
the  lateml  cnlamna  :  near  it,  the  lateral  i^np  nf  cell«  :  e,  e,  fibres  of  the  anti^rior 
TDola  entering  the  anterior  cornu,  and  poieing  throagb  among  the  radiating  cells,  hot 
not  joiaiji^  tlieir  pr<>Qesaee  ;  i!,  hhrea  from  the  sntarinr  lints  whiuh  deenasale  in  the 
anterior  eolnmn  ;  i',  eitemal  fibres  from  the  roots  rnnuing  ronnd  the  OQteide  ^l  tho 
ftnterior  grey  eornn  towanla  the  lateral  oolurnns  ;  /,  fihrea  trum  the  posterior  commiHsuro 
ftod  frotn  the  posterior  cornu  running  towards  the  aaterior.  Three  groups  of  ceila  ni'e  sosn 
in  tbs  anterior  colnuin  ;  of  these  the  aalerior  are  external  and  interuni,  tlie  posleiiar  are 
diieSf  external  or  laterijl. 
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The  nerve  cella  of  the  grey  matlcr  arc  of  two  kinds.  Firatlj,  tboro  are  very  larjra 
brttncbcd  cells,  from  J,\  l*>  ^y,  of  an  inch  in  bUc,  containing  nuclei  and  pigment; 
secondly,  Ibere  are  imaller  eulls,  riLnying  from  ^^  Lo  ^^  of  ui  inch,  Imt  the  m^oritj 
ftre  Train  ,^  t«  ^  of  ad  Inoli  In  siio, 

Tlie  sm.iller  cells  occur  bcattered  llirougiiout  t)ie  vrliotc  of  tlie  grey  nmUcr ;  tlie 
larger  Kella,  od  the  conlrarj,  are  cxiliooted  into  groups.  In  tlio  pnsterior  cornna  the 
large  cells  arc  aloio-^t  entirely  collected  into  a  compact  groap,  the  poilerior  vaicular 
column  of  Clarke  (the  core  of  SlillinE),  which  occupies  the  inner  half  of  the  cervix  of 
tlio  poitterior  cornu.  Ttata  vesicular  column  ia  in  intimate  conDection  willi  tlis 
poaterior  roots  of  the  nerves ;  It  may  be  traced  continuously  from  near  the  loner 
extremity  of  the  apiaal  coid  to  the  middle  of  the  cen'ical  onlurgemont,  where  it 
terminatoB  ;  audit  increatei  io  aizc  in  both  the  lumbar  and  ccrvi>»l  enlargerncnta. 
In  the  anterior  cornn  the  large  cells  occur  in  greater  number  than  in  the  posterior 
eorau,  and  arc  of  somewhat  greater  atie  ;  and  tbuy  are  principally  placed  at  its  forepart, 
MiJuminged  Inau  inner  aud  an  outer  group.  There  ia  likewise  deaeribcd  by  Clarke  a 
■malt  group  oreolU,  collected  in  arrii«fibi  inta-mcil'm-ialfrvlia,  and  forming  a  projection 
of  the  grey  matter  opposite  the  junction  of  the  anterior  and  posterior  corn ua.  This 
lateral  vesicular  column  extenda  from  the  upper  part  of  the  luuitiar  to  ithe  lower  part 
of  the  cetrical  onlareemcnt ;  and  It  may  tic  said  to  reappear  at  the  upper  citrcmity 
d(  the  cord,  where  it  is  travemod  by  the  roots  of  the  spinal  acceiworj  nerve,  and  U 
continued  up  into  the  oicdulla  oblongata. 

Pig.  819. 


Pig.  316,— ASujLi.  TouTioN  of  i  TamsvBBse  Skctiob  op  tbr  nraiN  S^mi  Coau 

NEIB  TDI    SuarACE    AT    TUB    ERTAAWOll    OF    A    BdNHLR    Of    TBE    AhTBRIUR    KooTS.     <i^ 

I 

Tlds  figure,  which  is  Bomcwhiht  dlagrAtDtoatic,  is  lutended  to  ahow  the  relalion  to  the 
oerTDca  Buhald^nee  ol  the  pia-inatral  abeath  of  the  cord  and  the  processes  of  comiective 
tiaaae  proTougCil  from  it  Wtweeo  the  longitudioal  and  other  nerve  fibres,  a,  a,  the 
primitive  filamenta  of  a  buudlo  of  Ibe  anterior  roots,  the  mednllary  ahenths  not  mpro- 
aenled  ;  6,  h,  trunaverae  sections  of  part  of  the  anterior  oolamna  of  tbe  cord,  in  which  the 
dark  ]iuiiit«  are  the  primltivo  filnmcnL^  aod  the  lirclea  represent  the  aenrilemiaol  lab« 
eDclosingtba  laedullary  aubitanoe  :  in  tbeas  parta  ths  connective  tissue  is  not  represcuted, 
and  miuy  of  the  sm^llcat  nerve  fibres  have  alio,  for  thci  s\i.ii  of  clearaesa,  beeu  omitted  ; 
c,  tbe  pb.inntral  covurini^  of  the  cord ;  d,  one  of  Lbe  com  part  n^cmt^  of  the  anterior 
Dolamn  enclosed  by  aepta  of  conuective  tisane  prolonged  from  the  pia.|niter»  and  exhibit- 
ing the  fins  frama-work  of  connective  tissue  extending  throngh  among  the  nerve  fibres, 
whicb  liiat  have  been  omitted  :  there  are  atso  indicated  among  tlie  trabaculm  miauls 
nucloi  of  connective  tissae. 


Coancclivf  tUtui  takes  part  in  the  Htmcture  of  the  cord  lo  a  very  consideralils 
extent.  It  forma  a  complete  covering  surrounding  the  while  substance.  In  lh« 
inner  margin  also  of  the  posterior  eolumiu.  one  on  each  side  uf  Ibe  t>09toriar  haiiiro, 
two  wedi[c«hapod  bunds  (the  bamU  of  (Jail)  lutTd  be«Q  dUtlnsnislied,  In  wUch  tha 
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connective  tissue  is  remartably  abnnJant,  and  the  nortc  fibres  particularly  small. 
The  couDcctive  UatBC  forma  aba  a  reticulum  (proccwiui  retiuuUrig),  in  wbich  the 
longitudinal  nerre  fibres  ani  imbedded.  In  the  grey  matter  the  conaeetirc  tUaue  ia 
■till  more  abundant,  more  especiall;  in  the  immediate  neightnurhood  of  the  centra] 
caoaL  Mnch  diaciuaioa  luu  taken  place  aa  to  whether  the  amalleat  cells  alresdj 
described  are  reall;  nerroiu  or  belong  to  the  conneclire  tiwae.  Ia  the  pretent 
imperfect  itate  of  knowledge  of  the  development  of  nerrana  elements,  it  might  b« 
nih  to  eipreiB  a  decided  opinion  onthii  point ;  bat  it  maj  be  slated  that,  independent 
of  these,  nnelei  are  figured  by  Eiilliker  in  the  reticulum,  and  also  celli  eoDtaioini; 
niunerons  and  dividing  nadei  in  the  neighbourhood  of  the  central  caoaL 

Origin  of  the  tpinal  nervf. — The  anterior  aaJ  posterior  rools  of  the  spinal  nerree 
•n  attached  along  the  sides  of  llie  cord  in  or  near  tbc  anterior  and  posterior  lateral 
grooves,  and  opposite  to  the  coire^pondiag  cornua  of  the  grey  matter ;  the  posterior 
roots  in  a  straight  tine,  and  the  anterior  loota  acallered  somenbat  Irr^ulariy  npoo 
Uiesarlace(Fig.  315). 

The  fibres  of  the  nnUrior  roolt  may  be  traced  ialo  and  Ihroagli  the  anterior 
GOmua,  They  then  diverge  in  different  directions.  The  innermost  fibres,  after 
passing  throagh  among  the  eella  in  the  inner  group  of  the  anterior  comu,  cross  in  the 
white  commissure  to  the  anterior  column  of  the  opposite  side.  Mimy  fibres  pass 
bai^warda  in  the  substance  of  the  anterior  corna  where  some  of  them  would  appear 
to  form  connection  with  fibres  proceeding  from  other  pjrts  of  the  cord,  and  others  to 
spre^  obliquely  upwards  and  downwards ;  white  those  which  are  most  external, 
pasung  through  the  ooter  group  of  cells,  reach  the  Uter^  colamn. 


Kg,  317.— A  SmLL  Poa-  Fig.  347. 

TioR  or  X  TaiKaviasE 
Bkttioi  or  TBI  Sfikai. 

CoaO       AT      THK       PLSCC 

vniRi  TWO  bdhclbb  or 
*Bt    FtBKU    or    tai 

AkTIEIOH      Boots      tk3S 

mo     TBI     oasT   auB- 

siiKom.    E2 

1 

This  Ggare  may  be  looked 

upon  as   repiesesting  the 

inner  ends  of  the  anterior 

nwu    of    the    nerrel,    of 

which   the    outer  pari  is 

■howD  in  fig.  94S.     a,  a, 

Uie  two  Inmdles  of  fibres  of 

tbs   anterior   root   passing 

between  the  compartments 

of  longitadinal  fibiee  of  the 

eerd ;    h,    b,    these    fibres 

running  backwards  Ilirough 

the  grey  tabetance  lowaHs 

the  posterior  eomua ;  e,  e', 

thoae  spreading  in  the  anterior  eomoa  ou  the  one  aide  towards  the  anterior  commisiure, 

and  on  the  other  nuad  the  outer  ude  of  the  auterioi  roma  ;  d,  d,  portions  of  three  com- 

partmanla  of  the  anterior  ooIuiuds  in  which  the  longitudinal  fibres  of  the  cord  are  shown 

in  transverse  sectian  ;  e,  e,  large  radiated  and  naclsated  cells  in  the  grey  sobstaooe  of  tbe 

anterior  eomn— some  with  Uiree,  otheis  with  a  greater  number  of  prooesiis  etnauating 

bom  them  :  ao  direct  Dommonieatton  is  shown  between  these  processas  and  the  nerve 

f  brcB  of  the  roots. 


The  Gbrea  of  the  poderhr  roott  on  reaching  the  posterior  comn  diverge  from  each 
other  in  a  curved  manner,  so  as  to  form  in  great  part  the  subslaDlia  gelatinosa.  In 
front  of  this  there  may  l)e  seen,  cut  across  in  transverse  sections,  a  group  of  these 
fibres  which  torn  longitudinally  upwards  and  downwards,  aod  afterwards  pass 
forwards,  in  part  at  least,  to  the  anterior  cornn,  and  in  part  to  reach  by  the  posterior 
eommiimre  the  posterior  and  lateral  columns  of  the  opposite  side.  Other  fibrea  of 
Uie  pealflriDT  roott  pat*  forwards  at  once  through  the  grey  substance  t«  the  soter*' 


CIS  THK  any  At.  COM*.  ^H 

Mid  latent  mlontDa.  AoMha  set  of  fibres  riuii  firiiid^wlly  npwu^  tnt  mns 
dovnwudi,  in  the  potterior  rolnmna,  uid,  iD(«rlaeiDg  villi  each  other,  moat  probably 
aster  ihe  grty  matter  at  different  heightii.  Some  are  lost  to  vie*  in  the  [kaatcrior 
white  column*,  and  it  ia  nnartaia  irbether  of  not  ther  immediately  aaeeod  throogti 
tbeae  celnmiu  lo  the  brain. 

Much  dLECosEion  has  lakea  place  aa  to  the  Foarse  of  the  Gbrej  in  the  cord,  and  their 
ultimate  destination.  ItiitaHly  andentood  that  by  theeiaminatioa  of  wctiona  difficnll 
to  prepare,  limited  in  extent,  liable  ia  andergci  changeii  in  the  pttparation.  and  giTing 
riem  ron&ned  each  to  little  more  than  a  thin  lamina,  it  ia  scarcely  to  be  expected  that 
the  full  luatory  of  many  lortaoaa  £brea  can  be  aeenrately  aaceclained.  Thai  it  remaiiu 
(tin  ondedded  whether  any  of  the  fibre*  of  the  nerro4«ota  pua  up  all  the  way  to 
the  brain.  Volkmann  condoded  that  none  of  them  reached  the  bnin,  arguing  from 
meuniremenU  of  the  niie  of  the  cord  in  different  legiona.  that  the  cord  eonld  not 
eoDlaia  in  ila  upper  regions  all  thow  nerre-libm  which  weie  traceable  to  it  in  the 
lower.  KuUiker  pointed  out  the  fallacy  of  tbis  concluiioD  in  so  Ear  ai  Volkmann 
had  not  made  proper  allowance  for  the  diminished  siic  of  the  fibres  as  they  ascend  in 
the  cord ;  bnt  although  Vblkmaan's  argument  wai  thereby  invalidated,  it  appear* 
impoaaible  to  prove  by  micro*copic  obierrationB  thai  fibre*  of  nerre-roots  traced  into 
the  grey  matter,  and  observed  to  emci^  inta  the  white  matter,  do  not  again  re.enter 
the  grey,  and  terminalo  there.  (Lockhart  CUrke.  PhiL  Traaa.,  1S51,  1853.  1859; 
Stilling,  Keae  Lnters.  n.  d.  Ban  des  KQckenma^t,  1856,  1SS7;  LenhosKc.  Neue 
Unlen.  u.  A.  Bsu  d.  cent.  NerveuyMema,  Vienna,  ISS5 ;  F.  Ooll,  Beitmgc  x.  fcineren 
Ban  d.  HUckenmarlLB,  Zarich,  1860.  For  a  full  account  of  the  whole  subject,  see 
Kiilliker'g  Kandbuch  der  Uewebelchre  dea  Menachcn,  4th  ed.,  1863). 

It  is  also  undelermined  in  what  relation  the  nervelibres  and  branched  or  mnllipclar 
cella  of  the  cord  stand  to  each  other.  Most  are  inclined  to  believe  ihnt  the  radiating 
prolongations  of  the  cells  are  in  actoalcontinnlly  with  the  axial  filaments  of  nerreGbrea, 
whether  proceeriiog  from  nerre'roola  or  from  diflferenl  parta  of  the  cord  itself;  and 
the  direct  olMermtion  of  aueh  continuity  haa  been  affirmed  by  some,  ae  by  St-hroeder 
Van  der  Kolk.  Hnt  it  is  still  considered  by  observers  who  have  given  most  carcfiil 
attention  to  this  inveatigation  that,  although  such  continuity  may  be  regarded  as  of 
the  grcntcsl  prolialiility,  and  altliough  it  may  be  considered  as  proveil  in  some  other 
parts  of  the  nerrouK  system,  especially  in  the  lower  animjils,  the  actual  passage  of 
nerte-fibrcs  into  the  proceeaee  of  nerve-celU  haa  not  been  proved  as  the  reautt  of 
actual  observation  in  the  spinal  cord  of  m&n  or  of  mammals. 

Jtrxailt  •>/  KxpcriinrnU. — Seeing  the  imperfect  nature  of  the  knowledge  of  the 
mlnule  atructure  of  the  spinal  cord  as  obUtinod  from  microscopic  oWrvatione,  it 
may  be  proper  lo  tflyc  here  a  short  aeconct  of  the  more  important  reanlls  of 
physiological  experiments  as  to  the  course  of  the  transmission  of  sensory  imprcssiona 
and  motor  influences  through  it,  althongh  it  is  at  present  diflicult  to  reconcile  them 
with  the  reiiulle  of  anatomical  research.  For  the  most  important  information  upon 
this  subject,  derived  from  vivisection,  acieucc  ix  indebted  to  tbe  reaelLrcboa  of  Brown- 
IfCqnard  and  ScbilT. 

When  tho  auperior  or  doraaf  *  half  of  the  cord  is  divided  in  animals,  Bcnaation  atill 
continues  in  tbu  hind  limbs.  Beneation  likewise  continues  afler  dlviaion  of  the 
inferior  half  of  tho  curd,  and  even  after  tbe  anperior  and  inferior  parts  of  the  cord 
hare  been  divided  at  ditrcrcnt  levels  in  such  a  manner  that  (he  hinder  extremity  of 
the  eord  may  W  Hup]>Dsed  to  communicate  with  the  brain  by  means  of  (he  central  grey 
inatl.er  only.  Hut  aunsation  is  alwliahed  by  piercing  the  interior  of  tho  cord  with  an 
Instrument,  and  ao  moving  it  as  to  divide  aa  much  as  possible  the  grey  matter  without 
IqJurinK  tho  white  matter.  Moreover,  section  of  the  cord  and  irritatroa  of  the  cut 
sarfaeu  proilnce  no  pain,  provided  Ihat  the  plane  of  section  bo  eufficienlly  removed 
Trom  the  oriirln"  nf  iicrrea,  aa  may  be  aceomplisiicd  in  the  cervical  region ;  but  in  the 
neiglibourhnod  of  nerve  roots  there  is  i^eat  sensibiiity.  From  all  these  circumstances 
It  appeari  probsUle  tliat  the  sensory  fibres,  vit,  those  of  tho  posterior  roots,  pass 
fjulckly  into  the  grey  aiihalance,  and  that  tbe  grey  auhatance  conducts  sensory 
Imprcsaiona  upwards.  Moreover,  the  circumstance  that  the  posterior  as  well  ai  tho 
auteriur  aurlbce*  of  tranaverw  sections  made  near  the  nerve  roots  are  aeositive  seems 

*  The  atudent  is  r«iniadct|  that  "anperior"  applied  to  aoimala  eorreaponds  to 
"  poatorlor"  applied  to  the  human  aulyect. 
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to  be  aecoDnted  for  by  the  curriog  of  the  nerve  roots,  both  toward  anJ  sway  from  the 
braiD.  By  Bimilar  eiperimCDla,  it  a  made  prob&ble  thai  motor  imprcasioiu  tikewiae 
tntvet  chiefly  in  the  grey  matter  of  the  cord. 

Section  of  one  Ut«nd  half  of  the  cord  is  followed  by  louorMoaatioaia  theoppoeite 
hind  limb,  and  of  motion  In  the  limb  of  the  side  operated  on:  and  a  prolonged 
medal  incMon  prodocee  lose  of  eeantion  in  both  hind  Umba,  without  paralyii* 
of  motion.  Bat  in  the  mednlla  oblongata,  before  the  decosaation  of  the  anterior 
pjnmida,  McUon  of  one  dde  produces  lou  of  both  Mnntloii  aed  motion  on  the 
t^poaits  aide.  From  theie  circnmatancee  it  appean  probable  that  the  sensory  Gbre^ 
rii.,  thoae  of  the  po<terior  rooU.  decoswte  to  the  commissare  of  the  ipinai  cord, 
while  the  motor  fibrei,  those  derired  from  the  anterior  roots,  croea  chiefly  at  the 
deenaMtion  of  the  anterior  pyramids  of  the  mednlla  oblongata.  (Kor  farther  detuU, 
■fMi  Brown-Stqoard,  "  Central  Nerrons  System,"  1860  ;  also,  for  a  sncdncl  accoaat  of 
Um  aabjeet  and  for  biblit^raphy,  J.  B6cUrd,  "  Physiologie  Uunuiae,'  ilh  ed.,  1SS3  ; 
"Caipnler'a  Uunaa  Phj^ology,  Slh  edit.,  ISSS). 


a— THE  BNCEPHALON. 

The  enceplulon  admita  of  being  convenieutly  diricled   into   the   mednllft 
oblongata,  the  cerebvUam  with  the  pons  Yaroliij  and  the  cerebrum. 


Kg.  31S. 


Fig.  348. — Pua  tH  ODTLiwa  or  tBi  Ehciphilo,  la  Ran  tbom  thk  uoht  bide.     J 

The  pMla  an  lepreaeoted  aa  aeparated  from  one  another  eomawhat  more  (hao  natural 
a>  as  to  ihew  their  conoeedona.  A,  eerebram  ;  /,  s,  h,  iU  anterior  middle  and  poaterior 
lobaa ;  t,  Gnore  of  SylTioa ;  B,  cerebellum  ;  C,  poes  Varolii ;  D,  medulla  oblungata ; 
a,  padimolei  of  the  eerebnun ;  b,  c,  d,  anperior,  middle,  and  inferior  pednnclea  of  Uie 
eet'ri>^am  ;  the  puta  marked  it,  i,  e,  0,  form  the  iathmiu  enoephali. 

The  meduUa  obhmgaia  ia  the  part  continuoas  irith  the  spinal  cord  :  it 
n«bi  on  the  basilar  prooeea  of  the  ocoipital  bona,  and  on  its  superior  or 
donal  anrface  presents  a  groove  continnoiu  with  the  central  canal  of  the 
spinal  cord. 

The  otrtbellum  oocntnea  the  posterior  fossa  of  the  cnniam.  By  the 
menal  pait  of  its  anterior  and  inferior  surba%  it  forms  the  roof  of  &  space, 
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the  floor  of  which  is  the  grooved  pioBterior  surface  of  the  modulU  oblong&ta, 
&Dd  which  is  named  the  fourth  vantriclo  of  tlie  brain,  Ou  each  sitlo  of 
this,  the  cerebellatu  ie  counectud  with  the  maduUfl  obloognta  aud  cerebrum, 
aad  also  recoivea  tho  fibres  of  the  yum  Varolii,  which  is  a  commiBsure 
pauing  beneath  and  betwcou  the  fihroa  which  extend  upwnrds  from  the 
medulla  oblongata,  so  as  to  uuito  tho  two  lobee  of  the  cerebellum. 

Tlie  cerejiruiti  iucludus  all  the  romaiuuig  aud  much  the  largest  part  of  the 
encepholon.  It  is  uuited  with  tho  partis  below  bj  a  comparativelf  narrov 
Biid  constricted  portiou  or  isthmus,  part  of  which,  forming  the  crura  cerebri, 
descends  into  the  pons  Varolii,  and  through  it  is  continued  into  the  me- 
dulla oblongata,  whilst  another  part  joins  the  cerebellum.  Situated  on  the 
fibres  wliich  extend  up  from  the  coustricted  part,  are  a  Bcries  of  emiaeiices, 
named,  from  behind  forwards,  the  corpora  quadrigemina,  optic  tbolamt,  and 
corpora  striata  ;  and  springing  from  the  front  aud  outer  side  of  the  corpora 
striata  are  tlie  larjjO  convoluted  cerebral  hemispheres,  which  expand  from 
this  place  in  all  directions,  concealing  the  eminences  named,  and  occupy iu^ 
the  vault  of  the  cranium,  the  anterior  and  middle  cranial  foasto,  aud  the 
BDperior  fosaie  of  the  occipital  bone.  The  cerebral  hemispheres  are  uuited 
together  by  commissuren  ;  by  means  of  which  there  is  enclosed  a  cavity, 
which  is  subdivided  into  various  ventricles,  vis.,  the  two  lateral,  the  third, 
and  the  fifth. 


THE   MEDULLA    OBLONGATA. 

The  meiiina  oblongata  is  bounded  above  bj  the  lower  border  of  the  pons 
Varolii,  whilst  it  is  coutbiuous  boloiv  with  the  spinul  cord,  on  n  level  with 
the  upper  border  of  tho  atlas,  at  a  point  which  corresponds  with  the  lower 
eitreuity  of  the  anterior  pyramids,  to  be  preBL'Dtly  duacrihed.  It  incUues 
obliquely  downwards  and  backwards  ;  its  auteriur  surface  rests  in  the 
basilar  groove,  whilst  its  posterior  surface  is  received  into  the  fossa 
named  the  vallecula,  between  the  homispheres  of  the  cerebellum,  and 
there  forms  the  floor  of  the  fourth  ventricle.  To  its  aidee  several  large 
nerves  are  attached. 

The  term  medulla  oblongata,  as  employed  by  ^FilJia,  by  Vicniseiui,  and  hy  those 
who  directly  folluH-ed  Ibem,  iiicIucIikI  the  crura  ucrcbri  and  ponn  Varolii,  aa  well  aa 
that  put  belwi-cn  ibe  pans  and  the  foramea  maguuoi,  to  wlUdi,  by  Holler  first,  and 
by  most  nibscqucnt  wrilvrs,  this  term  liaii  hseu  rentricted. 

It  is  of  a  pyramidal  foi-m,  having  its  brond  extremity  directed  upwanls  : 
it  is  expanded  laterally  nt  its  <ip[)er  part  :  its  length  from  the  pons  to  the 
lower  extromity  of  the  pyramids  is  about  an  inch  and  a  quarter ;  its 
greatest  breadth  is  nearly  an  inch  *  and  its  thickness,  from  before  back- 
wards, is  alfout  three  quarters  of  an  inch. 

Tile  'i/Ufrurr  and  pmlfri'-r  mejiia^  Jius'ira  which  partially  divide  the  spinal 
cord  ore  coutinned  up  into  the  medulla  oblongata.  The  anterior  fissure 
terniiiiatus  immediately  below  the  pons  in  a  recess,  the  foramen  eacnm  of 
Vicq  d'Aiyr  ;  tho  posterior  fissure  is  continued  upwards  into  the  floor  of  the 
fourth  vontriole,  where  it  opens  aud  expanda  in  a  superficial  furrow,  and  ia 
gradually  lost. 

1u  other  respoola  an  entirely  different  arrangement  of  the  partis  prevails 
fVom  that  in  tlie  cord.  Tlie  surface  of  each  half  of  tho  medulla  prcaenta 
four  eminences  or  columns,  whii:h  are  met  with  lu  tho  following  order, 
from  beforo bnukwardi,  vix.  ;  tho  anterior  pyramids,  the  olivary  bodies,  tha 
restiform  bodies,  and  the  posterior  pyramids. 
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The  anterior  pijrtimida  are  two  b»Ddl»)  of  white  stibstanoe,  pUced  one  ou 
either  side  of  tha  anterior  liamire,  aud  marked  off  from  tbo  olivary  bod; 
extemnUy  by  a  slight  deprdsaior.  They  beoomo  bromlttr  aiid  more  pro- 
miuent  as  thoy  aaceod  toward*  the  pons  Varolii  At  thoir  upper  end  they 
are  cotutricted,  and  thiia  enter  the  Bubatnaca  of  the  pom,  through  vhiuli 
thcur  fibr^  may  he  traced  into  the  peduades  of  tke  brain. 


Fig,  3  IS. 


Pig.   349. — Viiw  ui  TBB  AmtMoK  SoBFiOa 
or    ra*    Fum     Viauui    mo     Ukuulla 

ODLulia.kTt. 

a,  0,  auterloT  pjramida  ;  b,  tlicir  decosulioa ; 
e,  e,  olirary  Indies  ;  il,  d,  rtsCiforai  bodiEs  ;  c, 
■rairann  filires-,  /,  Gbrm  dasorib^d  b;  SdII;  u 
rawing  trttni  the  anterior  coLuinn  of  the  oord  tii 
tb*  tonbtiliiiD ;  g,  auKriir  coiitinn  of  llie 
■pioal  oOTil :  A,  lateral  outumn  i  j>,  p<iu>  Varolii ; 
i,  iu  upper  fibies  ;  5,  5,  roolii  of  Iba  fifth  pair 
of  Derre*. 


In  the  lower  part,  a  portion  of  each 
pymmid,  arranged  in  several  bundles, 
which  interlace  with  the  correaponiliug 
bundles  of  the  other  pyramid,  passes 
downwards  across  the  fissure  to  the  oppo- 
Mt«  side.  This  diii:u»iatu>n  of  tlic  pijea- 
mida  ia  not  oomplete,  but  affects  much 
the  greater  part  of  the  iuuermost  fibres. 
When  tmcad  from  below,  it  is  found 
that  the  whol«  or  a  grnat  part  of  the 
deousBftting  fibres  oocoe  forward  from  th« 

deep  portion  of  the  lateral  columns  of  the  cord,  and  adrance  to  the  surface 
between  the  diverging  anterior  columns,  which  are  thus  thrown  aside. 
(Rosenthal,  "  Beitrag  zur  Eucephalotomie,"  1815.) 

The  outer  smaller  portion  of  each  pyramid  dooa  not  dacuasate  ;  it  coDSuts 
of  fibrei,  derived  from  the  anterior  column  of  the  cord  :  theso  ascend,  and 
are  joined  by  the  decussating  portion  from  the  opposite  side.  To^cthei- 
they  form  a  prismatic  bundle  or  column  of  white  fibres,  which  extends 
deeply  into  the  substance  of  the  medulla,  and  is  triangular  iu  a  cross 
section. 

The  anterior  pyramids  contain  no  grey  matter. 

The  olivary  hodtts  are  two  prominent  oval  masses  placed  to  the  outer  side 
of  the  pyramide,  and  sunk  to  a  considerable  depth  iu  the  substance  of  the 
medulla  oblongata,  appearing  on  its  surface  like  two  smooth  oval  cmiciences. 
They  do  not  reach  the  pons  Varolii  above,  being  separated  from  it  by  a 
deep  depression  ;  nor  do  they  extend  so  far  in  a  downward  direction  as  the 
pyramids,  being  conaiderabtj  shorter  ihaa  those  bodies. 

The  ohvary  bodies  conitist  eiturniLlly  of  white  substance,  of  which  the 
fibres  chiefly  run  longitudinally  ;  and  internally  of  a  grey  nucleus,  named 
CQTpaa  dtntatam  or  eiliart,  or  oih'ary  iwulfus. 

The  olivary  wKleMa  appean,  on  making  a  section,  whether  horizontal  or 
Tertic^d.  through  the  middle,  to  prencnt  the  form  of  a  zig-zag  line  of  a  light 
yellowish  colour,  circumaeribiug  a  whitish  substance  within,  and  interruptud 
towards  the  centre  of  the  medulla.  It  is  arranged  in  the  form  of  a  capanlo, 
-which  is  open  at  its  upper  and  inner  part  and  has  its  sttles  corrugated  or^ 
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plicated,  10  M  to  give  the  iadent«il  appcAtnnce  to  a  acctioo.  Ttaa  c^i«nle  ia, 
moreover,  Biurounded  witli  white  oiuttcr  eitenuillf ,  &Ld  through  its  open  part 
while  fibres  pass  into  or  iaaua  Troia  its  inteiior,  and  connect  it  widi  other 
parts  of  the  brain.  Tint  external  fibros  of  the  anterior  columnB  of  the  cord, 
which  at  the  decoasatiou  of  the  pynumds  are  thrown  oulwanls,  ore  con- 
tinued upwards,  on  the  surface  of  the  medolla  oblongata,  and  then  paw 
partly  on  the  outside  of  aud  parti;  beneath  the  olivarj  bodiea — beiug  joined 
in  their  further  progress  bj  the  fibres  issuing  &oni  the  oUnuy  nuclena.  To 
these  fibres  the  term  olivary  faacKulita  has  beeu  applied. 

The  ralifonn  bodia,  placed  behind  and  to  the  outer  side  of  the  olivary 
bodies,  are  two  latend  rounded  euiioences  or  columns  directly  continuous  n  itU 
the  posterior,  and  with  part  of  the  an tero- lateral  columns  of  the  cord  ;  they 
(lirerge  elightly  as  they  ascend,  aud  thus  occasion  the  greater  width  of  the 


Fig.  S£0.  Fig.  350. — Vow  ot  r&i  FikSTaaiaa  Sirar«ai  at 

TUa  Toss  Vabol[i,   Coaroa.!  QuuiuosiUBa, 

IDD  MiKDLU  ObLONOITJ. 

The  peilanclca  of  the  cerebcUnm  are  eat  shoct 
at  tbo  aide,  a,  a,  tbG  Dp[>«rpaiTor<»riwniqiuuln- 
gctuLuik  \  bf  br  the  inferior  ;  /,  J\  «DpeHar  pednnclea 
of  th«  cncbeJlani ;  c,  emjDcace  coaaauA  witk 
Ifa«  uucleua  of  the  bypcglotvO  aene ;  e,  that  of 
the  gltwaa-pbaiTDgakl  nerre  ;  i,  that  of  Uie  vsgua 
lurie ;  d,  d,  restifbim  bodies ;  y,  p,  posterior 
pj^rauidn  ;  r,  v,  groufe  in  the  midille  of  the  fourth 
vantticte  ;  v,  calamua  Kiiptorini,  and  emiticnoe 
coniiMled  with  the  spinal  luxetn-Ty  nerve  ;  T,  7, 
roots  (if  the  aaiJitar;  nerrea.  (See  also  Fig.  3I>9, 
atp,  5'15.) 

medulla  at  its  upper  part  Each  of  them 
posses  into  the  correspoudiug  henuEphere 
of  the  cerebellutu,  aud  constitutes  its 
inferior  peduncle.  At  first  they  are  in 
contact  with  the  small  tracts  of  the 
medutln,  uaiuud  the  posterior  pyramids ; 
but  higher  up  they  l«cume  free  and  pro- 
tninout,  and  asaiet  in  forming  the  lutenil  boundaries  of  the  fourth  ventricle. 
Them  is  a  eonnidurablu  jiortion  of  grey  matter  in  their  iatorior. 

By  far  the  larger  pottiou  of  the  white  substance  of  the  restiform  body 
consists  of  longitudinal  Rbres,  which  include  all  those  betongiug  to  the 
posterior  column  of  tbo  cord  except  the  fasciculus  gracilis,  some  derived 
from  the  lateral  column,  and  also  a  sniall  baud  from  the  anterior  column. 
This  loat-nniued  baud  runn  obliquely  below  the  olivary  body  and,  as  was 
shown  by  Solly,  oounecta  the  anterior  column  with  the  cerebellum. 

Tile  part  of  tlie  posterior  coiunm  of  the  cord  which  belongs  to  the  reiti- 
fqnn  iKwiy  of  the  mwlulla,  is  uaiuad  Jaacieulua  ritiisotua. 

The  piitlerioT  pijii'mida  (fasdcidi  graciles)  of  the  medulla  oblongata,  the 
Bmnllest  of  the  four  paint  of  columns  into  which  it  is  divided,  are  situateil 
one  on  either  side  of  the  posterior  median  fissure.  They  consist  entirely  of 
white  fibres,  aud  are  continuous  irith  the  poxterior  slender  tracts  of  the 
cord.  They  increase  in  size  as  they  ascend  till  they  reach  the  point  where 
the  mctltilla  opens  out  to  form  the  floor  of  the  fourth  ventricle  ;  and  there, 
diverging  from  one  another,  they  hnve  the  appearance  of  tapering  and 
become  closely  applied  to  the  roatifomi  bodies.  Their  fibres  quit  these 
Indies,  however,  aud  pass  up  tg  the  ourebrum. 
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The  JUinT  of  llu  fiiurth  venlritU,  or  spnca  betwoen  the  medulln  and  cere- 
bolliim,  is  fortn«fl  by  tliat  portion  of  the  bnck  of  the  meiliillft  oblongata 
which  is  situated  above  the  divei^eiioe  of  the  posterior  pyraniida.      Upon  it, 

I  oeDtral  grejr  tnnttor  of  the  medulla  oblongata,  is,  as  it  were,  opened  out 

'eir.      It  i«  marked  by  a  median  furrow,  ending  inferiorlj  in  the  calamiit 

ftenptarivt,  and  at  its  lotror  end  ii  a  tubular  reoeM,  poBHing  down  the  centre 

of  the  medulla  for  a  few  lines.      This,  which  has  been  sometimes  named  the 

TcntricU  of  Arafiliv4,  is  the  npper  expanded  portion  of  the  central  caoal  of 

the  spinal  ooid. 

In  the  upper  part  of  the  floor  of  the  fourth  ventricle  are  tvo  longitudinal 
eminences,  one  on  each  side  of  the  middle  furrow,  greyinh  below,  but 
appearing  white  higher  up.  These  are  formed  by  two  bundles  of  while 
fibres,  mixed  with  much  grey  matter,  the  faacicuU  teretet  of  some  authors, 
Ut  faistiaiu:  ittnominfi  of  Craveilhier.  They  Hsom  to  be  derived  from  part 
of  the  lateral  columns  of  the  cord  ;  Cruveilhior  beliaveji,  however,  that  they 
arise  from  the  grey  matter  at  the  lower  end  of  the  medulla  oblongata. 

Surmounting  the  free  inner  margin  of  the  rcstiform  body  and  posterior 
pyramid  is  a  thin  lamina,  the  liy^tla  (smaller  pons  of  Meckel)  occupjiog  tlie 
angle  between  the  cerebellum  and  tlie  restiform  body,  and  stretching  towards 
its  fellow  of  the  opposite  side.  It  derives  a  certain  interest  from  indicutiug 
how  the  cylinder,  which  is  closed  in  the  spinal  cord,  might  be  completed  in 
this  region  of  the  medulla  oblongata  by  the  union  of  the  opposite  margins. 

Crossing  the  grey  matter  in  the  Soar  of  the  fourth  ventriclo  several 
transverse  white  lines,  or  strite,  are  usually  observed,  passing  outwards  from 
the  median  6ssure,  and  round  the  aides  of  the  restiform  bodies.  Some  of 
these  white  striffi  form  part  of  the  roots  of  the  auditory  nerves,  a  few  run 
slantiDgly  upwards  and  outworls  on  the  floor  of  the  ventricle,  whilst  others 
again  embrace  the  corresponding  half  of  tlie  medulla  oblongata.  These 
transvene  Hues  are  sometimea  wanting,  in  which  case  the  white  fibres  on 
which  they  depend  probably  exist  at  some  depth  below  the  surface. 


Santoriul,  and  snbseriiientty  Bolando,  described  a  set  of  sapcrfielal  white  fibres  on 
the  fore  part  and  sides  of  the  medalla  obion^la,  crouing  over  it  Ixtow  the  otirar; 
bodiea.^nc  vel  proeamt  arcifrrmu.  They  belong  to  a  system  of  wliite  fibres  which 
pass  transversely  or  horisontatly  outwards,  aud  are  probably  conlinuona  oith  the 
septal  fibres  aboat  to  be  noticed.  Sometimes  the  greater  port  of  the  pymmiilal  and 
oUvary  bodies  is  covered  by  a  tbin  stmtQm  of  Iheao  transvetse  Ebres,  which  appear  to 
isnie  from  the  anterior  median  fissure ;  but,  most  commonly,  these  seperficisl  fibres 
are  found  only  at  the  lower  extremity  of  the  oliie.  u  the  ardfonn  fibres  already 
mmtlDoed. 

Beside*  the  superficial  transverse  fibres  now  referred  to,  the  medalla  oblongnta 
preieDtA  other  horizontal  fibres  in  its  interior,  nome  of  them  diapOAefl  in  a  mesial 
raphe  or  seplitm,  and  numerous  others  proceeding  from  that  septum  tranevordcly 
outwards.  Of  theue  lant,  the  majority,  passing  through  the  olivary  bodies,  and  in  part 
the  pyramids,  enter  Ibo  corpus  dontatnm  and  form  the  whole  of  its  while  substance  ; 
and  these  fibres,  then  pswing  ndtntely  through  the  grey  capsule,  turn  backwards  va 
the  fascicnlas  enneatus  and  lateralis,  thOBC  of  them  which  pierce  the  anterior  wall  of 
the  capsule  arching  round  it  to  reaeh  their  destination.  Other  fibres  puss  behind  the 
olivary  into  the  restiform  bodies.  Hid  seem  to  terminate  in  the  grey  iubstance  of  the 
floor  of  the  foartb  ventricle.  {See  Kulliker's  Handbaeh  dcr  Gewebelcbre,  ISSS, 
p,  3I«.) 

A  small  band  of  fibres  Is  represented  by  Reichert  as  passing  obliquely  downwards 
and  biu-kwards  from  the  side  of  the  pens  Varolii,  descending  between  the  aoditory 
and  facial  nerves,  sad  crossing  over  the  upper  end  of  the  posterior  pyramids.  He 
namas  it  the  ala  ponlin.  It  probably  is  part  of  the  Ugnla.  (Reichert,  Baa  dcs 
Hansehl.  Gehims,  part  1st,  plate  L,  ISSii). 
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Course  of  Jibres  from  the  ipinal  cord  upicairfu  through  Iht  fnfffiiffa 
ofe/mijaio. — AEEiiniiDg,  for  convenience  of  deaoription,  tlie  existenco  of  three 
white  ogluBins  of  the  cord,  these  are  disposed  aa  follows. 

1,  TLis  jiosicrior  cohivin,  with  the  eiception  of  the  faBcionloB  gracilis,  is 
dieticguif^lied  hy  the  name  of  processus  cunentus  and  eutera  into  the  forma- 
tion of  the  reBtifona  body,  which  ascends  to  the  cerebellum.  The  faaciculua 
gracilis  ascends  U>  the  cerebrum. 

2.  The  lateral  (olumn  ascends  towards  the  base  of  the  olivai-y  body,  and 
is  disposed  of  in  throe  waya  ;  (1,)  some  of  its  fibres  from  the  eurfaco  and 
deep  part  join  the  re»tiform  body  and  proceed  with  it  to  the  cerebtllnm  ; 
(2,)  a  larger  niimber,  possing  obliquely  inwards,  than  come  forwards  between 
the  anterior  cohimna,  and  crossing  the  median  plane  appear  a£  the  fibres  of 
decussation,  and  form  the  chief  part  of  the  opposite  anterior  pyramid  ;  (3,) 
the   remaining   fibres   pass   up   to   the    cerebrum,   as   the   fasciculi    teretea 


^^H  Fig.  351.  Fig.     351. — DiloHiHuiTio    ItErHESERtx- 

^^H  ^^—^       '""'    "'    ^"^    PaSBAHK    U»   THK    CoiDHBS 

^^V  jlf^^~'P^^'!^~~''^  O'    THE   MeODLI*    ObIMOjIT*    Dl'WUM 

^^1  .^^^P^^^Vi^MlB^^V  ^   ^''^  speciinsi],   wliich  is  wtn  from 

^^H  ^^'■^^^^^^rfr^i^^^K^  before,  iDcluili-n  the  medalla  obloBgntn  and 

^^^^^m   Sy^Wj^K^T-^     '^■^^^!^\         tHo   pons  Vnrolii,  with  a  small   portioa  of 
^^^^^H  ^:^::ff g^^  J!V      :   "^         the  eptoul  marrow.    Tlii;  left  tatcrnlcotQnui 

^^^^™  tR^M^BcJ     ilitie-^''       '  '""'  '°  *'"'  ''""I"'  right)  h^is  bten  lilkd 

^^^T  V^^^^SE^BHy'fiiMK^Bp  '  °°^  °^  '*^  place  to  the  lide,  aiiil  the  anCe. 

^^^L^^    ^^^^^BBwiri^BKlf'^'  '"'^   posterior   columns   of   l)iat   side 

^^^^^K  "^^T^^S       r^vHt  remain  undiaturlied  :  the  right  anterior  aad 

^^^^^H  V^ITl   J '  f'  iSVf  poatcrioi' calninns  hafa  been  removed,  and 

^^^^^B  -/^Vb  p\\  MiJS^'''  '''"'   '°'^™'  '^"'"I'l  remains  in   its  plaee. 

^^^^^^B  ^1     I  .  n  ^B^'  '^^'^   nppcr  part   of  the   right  pyrnmid  is 

^^^^^^K  '' \w  vJUf/^r^  remuTeil.    The  tratievciEd  nbres  of  the  poo* 

^^^^^^K  \  ■^Jaw/Tf  ^i  Varolii  hare  been  divided  in  oircumHribed 

^^^^^^^n  XlmSttl mJiHr^  portionu  Ut  different  depths  correa|Hjnding 

^^^f^^  u  l^KFj'  WMff  with   the  several   plneee  of  passive  of  the 

^^H  1  P<W|  iVlr  colnmns  of  the  medulla. 

^^^  j—^^        ,\\   itJ  I'l  i'  ^'  I*"'  Vnrulii,  part  of  the  anterior  snr- 

r  ^^^F  ti     ~U~B|     ■  '^'  ^^^^  ''  '"^"  \Keo  lift  entire  ;  p,  the 

^^  '*^rft  '    '    As  ^  W  '^^^  '"^  ''''^  pyramids,  the  up|>cr  gmrl  of 

^^^L  ^t_^^  ^F^P      ^  ^^^  right  hjiB  been  cut  awjiy ;  j,\  the  fibree 

^^f  V  iic  of  the  left  pyramid  as  they  ascend  throngh 

the  pon«  exiKiaed  by  the  remoiBl  of  the 
superficial  transverse  fibres  ;  p',  placej  dd 
ths  deeper  transverAe  fihrcs  of  the  pons  on  the  right  side,  rloi^c  belov  the  divided  fibr«s 
of  the  pyraniid  ;  rr,  lel^  nntrrior  column  of  t1;e  ccrd.  pns^lng  upwards  into  the  nadeeos- 
lated  part  of  the  anterior  pyramid,  and  into  n',  the  ulivary  colnmn  :  o,  oliTur)'  body ; 
o',  the  rantinnation  of  Iho  olivary  column  asi^endirg  deeply  through  the  pons,  and 
exposed  by  the  removal  of  a  small  portion  of  the  deeper  tranaveiM  fibres  ;  o",  the 
same  fibres  dtvldiil  by  s  -deeper  incision  on  the  right  side  ;  f,  the  right  lateral  column, 
paasiag  npwjirds  into  the  following  i>aitA,  vii,,  x  ,  the  deejier  jtart  parsing  b;  decnasatloa 
into  the  left  pyramid  ;  r,  the  part  passing  into  the  restiform  body  ;  ft,  the  part  Sioendiug 
in  the  Wk  of  the  fourth  vtntriclo  as  fawjiculna  teres  ;  to  the  ooter  side  of  this  are  seen 
the  sjcendinu  fibres  of  the  posterior  pjraniid ;  I',  the  tell  lateral  column  drawn  aside 
fmin  its  plsec  in  the  splDBl  and  ;  the  fasclcnlns  teres,  fl,  and  the  part  to  the  reatiform 
body,  r,  cut  short  ;  h  ,  the  deeper  part  piusing  bjr  decussation  into  the  right  pyramid  ; 
r*,  the  part  of  tie  restifurra  body  derive.)  from  the  anterior  colnmn  of  the  spinal  mrd  ; 
pc,  the  fioslerior  eolumn  of  the  left  side  eip'nied  by  the  removal  of  the  lateral  eoluinn, 
and  shown  asoending  to  the  revtifoun  body  as  foacioulus  ennentoa,  fc:  on  the  right  sids 
the  posterior  eolumn  being  removed,  fi,  [jointa  to  this  fasoiculns  ouneatni  cut  short 
bslovr. 

B.  explanatory  eutUae  of  the  section  of  the  spinal  cord,     a,  anterior  colamns ;  p, 
posterior ;  I,  lateral. 
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(faisceBux  mnoTninet),  appearing  on   ihe   back  of  the  pona   Varolii,  in  the 
upper  part  of  the  floor  of  the  fourth  ventricle, 

3.   The  antfrior  colMitins  having  reached  the  apei  of  the  anterior  pyramids, 

I   are  thnixt  aaide  ftom  tboir  median  poaition  by  the  decnaaating  fibres  derirvil 

I  from  the  lateral  columnn,  and  ore  then  digtributed  in  three  diviaiouB.     (1,)  A 

I  very  small  diviaioD,  ascends  obliqnely  backwards  boueath  the  olive,  and  joins 

I  the  restifonu  body  (Solly).      (2,)  Another  division  passes  directly  upwards, 

I  its  fibres  ombtacing  the  olivary  nucleus,  above  which  they  are  again  collected 

I  together,  and  are  joined  by  other  fibres  arising  from  the  nuoleiiH,  so  as  to 

I  form  the  ofimiry  faseieuhis ;  this  ascends  through  the  pous  and   at  the  side 

I'  of  the  cerebral  peduncle  under  the  name  of  the  JitUI,  nnJ  reaches  the  oorpora 

quodrigemina  and  the  cerebral  hemisphereB.      (3,)  The  remaining  division  of 

Uie  anterior  column  ascouds  into  the  anterior  pyramirl,   forming  its  outer 

part.      The   anterior   pyramids   therefore  are  composed  of  iibrcs   from   the 

lateral  and  anterior  columns,  and  are  continued  op   through  the  pons  into 

the  peduncle*  of  the  cerebrum. 

It  is  to  be  remembered,  however,  that  the  separation  between  these 
different  tracta  of  white  Sbros  cannot  be  clearly  followed  out  through  the 
whole  structure  of  the  medulla  oblongata,  but  that  they  ore  more  or  less 
blended  with  one  another. 

Grttf  m<itltr  of  Oie  mfdiillt  obUmgnUi /oIlmKd  up  war  ilx  from  Ihe  eorrl. — The 
centnU  <a[ial  of  Ibc  spioal  oord,  togelber  with  the  grej  matter  which  Hurrauii<1a  Jt, 
,  approaches  nearer  and  nearer  to  the  back  of  the  mednllii  oblongata  as  it  asceuda,  unlit 
it  tenninnt«s  in  ihe  CBlomai  scrlptoritis. 

The  anterior  pyiamiili  are  free  from  grey  matter  in  their  iolcnor,  and  are  separated 

from  the  rest  of  the  mcilalla  by  slrong  scjita  of  coancctiTD  tissue,  and  frum  oaa 

i  aoolher  by  a  raphe,  which  extends  back  to  tho  grey  matter  surrounding  tbe  ceiilml 

canal,  and  which  conlainn  mesial  horizontal  fibres,   nnnicd  septal.    The   poHtcrior 

comas  of  grcj  matter  in  (he  lower  pnrt  of  the  medulla  oblongata  extend  ttnnaverBciy 

ODtmrdii  from  the  centml  canal,  and  higher  op  stretch  outwards  and  forwards  to  the 

i  nirfiice.    Tbe  substantia  gelatinosa  is  Bwollen  out  into  a  mass  which  appears  circular 

I  In  a  lianivene  leclion,  and   i«  named  the  grei/  tul-ereJe  of  Rolando.     The  anterior 

f  eomoa,  together  with  (he  iatermedio-lalenil  tract,  which  bad  re-appeared  at  Che  upper 

end  of  the  cord,  vanish  in  the  form  of  elongnted  radiating  streaks ;  and  between  tliem 

■Dii  the  anterior  pyramids  appear  the  olivary  nuclei,  unconnected  with  the  Avstcm  of 

,  prty  matter  prolonged  from  the  spinal  cord.     Behind  the  posterior  comua  two  new 

coman  make  tfaeir  appearance— one  extending  into  the  proceeana  cnneatna  anit  the 

other  iolo  the  posterior  pyramid,  and  both  of  them  incressing  in  size  ax  the  ponterior 

pjTsmida  increase.     In  tlic  neighbourhood  from  which  these  anil  the  posterior  eornua 

'  flpring  ihere  is  ^cen  in  tmn'^vej^e  t^otion^  a  limited  bundle  of  white  fibril,  the  rotiiid 

I  /turiclt  of  stilling.     In  the  upper  part  of  Ihe  medolla  oblongata  the  grey  matter  is 

principally  spread  out  on  the  floor  of  the  fourth  ventricle.     (Heichert,  op.  cit.,  part 

Snd,  plat«s  1.  and  11.) 

According  to  the  o'lservatioDS  of  Stilling,  part  of  the  grey  matter  at  the  back 
of  the  medulla  forms  fpecial  deposits  or  nuclei,  which  are  connected  with  tbe  roots 
of  the  iipinal  accessory,  vagns,  glosso-pharyngeal,  and  hypoglossal  nerres.  Of  iheee 
uaelei.  ihe  firct  or  lowest  is  concealed  in  the  subatanco  of  the  mcdnlla ;  wliil«t 
those  which  are  tituated  higher  up  gradually  appear  in  the  tloor  of  the  fourth 
ventricle  a^  small  angular  eminences  pointing  downwards,  near  the  apex  of  the  calamus 
Bcriptorius.  Thejfrsf  nuctrw  proceeding  from  below  is  thai  for  the  spinal  accessory 
nerve.  It  reaches  some  way  dciwa  in  the  eord,  and  i^  there  lost  in  tbe  Intcrmcdio. 
latenl  tmct.  Above  Ibis  uudcus,  and  close  lo  'he  midiilH  of  the  mcilullo,  is  another, 
the  teronil,  comniencinc;  higher  up  and  connected  with  tho  hjpogloBiial  nerve,  tbe 
roots  of  which,  coming  forward  between  the  anterior  pyramid  and  the  olivary  body, 
appcir  at  the  surface  in  the  depression  between  those  partj.  Continuing  to  ascend, 
these  two  nuclei  reach  the  hack  of  the  mcdalla,  and  then  make  their  appearance  in 
the  Boor  of  the  fourth  ventricle.     Higher  up,  the  nuoleus  for  the  spinal  accessory 
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norvc  is  sncMcdocl  by  a  third  in  the  tame  line,  wliiuli  is  connected  with  tlie  nervus 
Tsgua.  anil  la  also  pluccd  to  tfae  outer  Bido  of  Uiat  for  ihe  liypnglosaua.  Further  out, 
ri  J"i'rrh  niickua  bcgina  lo  be  obaerred,  belonging  lo  Ibo  gloaao-plmryngesl  nerve. 
Tbc  but  cbange  in  the  arr&ngcmeDl  of  tbcgc  small  grey  iqmbcs  CDDsiets  in  the  gradiul 

narrowing  of  the  nuclena  of  ttic  pAT  vx- 


Fig.  353. 


gum,  nod  the  approiitnation  of  those  for 
Ihc  bjppgl  nasal  and  gloaao-pharyngeal 
neirea,  vhicb  were  prcrionaly  Bcparatcd 
by  it. 

Fig.  352.^MA0sinBD  Views  or  TaiNS- 
rtnet  SscririKa  or  the  Uedulli  Ob- 
LONBiTl  (lifter  Lockbart  Cluke,  uid 
Beiohert).     ) 

Tbeae  fignres  are  to  be  looked  npon  a<  in 
part  diu^ram malic,  no  attempt  having'  been 
made  to  represent  tbe  natural  difierence  of 
colour  in  tbe  parta.  For  the  moat  part, 
howsTer,  tbe  grej  Bubetann)  is  indieatad  b; 
the  amoothFr  dark  abadiiig,  and  the  irbilA 
aubatance  bj  diatlDct  lineB. 

A,  rEpresenta  a  aeirtion  made  at  th« 
lower  part  of  the  dpcuasation  of  tbe  pyra- 
midi ;  B,  one  immediately  bolow  Ibe 
nlivary  bodiei ;  C,  one  a  Tery  «bnrt  dia- 
lanoe  below  tbe  calamna  acriptorina ;  and 
D,  a  aection  in  the  lower  port  of  tbe  fourth 
rentricle.  Tbe  referenoea  are  the  following 
in  all  thu  four  figures  : — 

p,  anterior  pyramida  ;  p',  their  det'oasa- 
tion  ;  0,  olivary  bodies ;  a\  tbe  radiating 
fibrva  proceeding  frDiii  their  interior ;  r, 
reatiform  bodiea  and  their  uucleus ;  pp, 
poslenor  pyramida  \  K,  raphe  ;  d  MaUal 
caual  and  aub^Umce  auTTounding  it ;  1r, 
grey  tuberole  of  Holoudo ;  f,  anterior 
median  fisanre ;  fp,  poalerior  median 
liasnre ;  a,  aicifonn  librea ;  I,  lateral 
colamn  ;  f,  larger  eelbi  and  Tencnltr  liAct 
of  tbe  lateral  colamn  :  CI  a,  aotetiiir  roots 
of  the  lirat  ocrfical  nerre  ;  Kip,  posterior 
roota  1  XII,  hypoglossal  oerru  roota  iuuing 
at  tbe  side  of  the  pyramid  ;  XII',  iu 
nacleuB ;  XI,  X]',  spinal  accessory  nerye 
and  iu  nnclens ;  Till',  nacleDs  of  the 
auditory  nerve  dccurdiii^!  to  Reichert. 

In  A  and  II,  the  drKusaatioa  of  tbe  pym- 
mida  ia  represent^;  in  A,  tbe  anterior 
and  poatcrior  comua  of  tbe  grey  matter 
still  ciiat  as  in  tlie  apinal  cord  ;  in  B.  the 
anterior  comna  are  much  diminiabed  in 
size,  the  poBt«rior  hare  begun  to  pnaa 
outwarda,  and  to  be  conrertcd  into  the 
grey  tubercles,  and  the  intermediate  nuclei 
to  make  their  appearance  between  them  ; 
in  C,  tbe  central  nnal  is  wider  and  ap- 
proacbea  the  posterior  aspect,  and  the 
oliTsry  body  appears  between  tbe  anterior 
pyramid  and  tbe  lateral  column  ;  in  D,  the 
canal  ia  opened  up  in  tbe  fonrth  ventricle, 
and  tbe  varione  grey  nuclei  are  for  tbe 
meat  part  in  the  vicinity  of  'At  floor. 

LtnseBbeck  and  FiirB  mainlain  tliat  tbe  part  reguded  bj  Stilling  u  the  naolBU 
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for  the  glouo-phirypgeal  narve  it  reiHj  tbo  plice  of  nrigin  of  tli«  gnater  loot  of  th* 
fifth  or  Uigeiuiual  norre. 


Fig.  353. 


Tit-  S53,— TiiiiBH!»j<  Siotios 
or  THE  Mkiil-u.1  Olbinaiti 
(tfUr  Stilling).      J 

the  B-rti.in  ia  mmie  ftt  the  level 
of  Iht  luiddle  uf  tlie  olivirjr  b«]ie« ; 
tbs  effect  pr«duoed  Uj  truisaitl«d 
ligbt  ia  bruugbt  ool  on  tbc  lefi- 
liud  liilE  of  the  figure,  tlie  bilf 
to  tlie  rigbt  belug  oulj  iketclied. 
a.  Milcriur,  and  p.  pmiifriDr 
fiuun;  b,  BLterior  giytiniiJ;  c, 
o\itt.Tj  bwi^  nith  iu  eurpas 
dentnlDia  tfaoon  internall;;  H, 
grej  laberole  of  Bulnn<lo  ia  tbe 
Ut«rfil  (iiilumii ;  t,  tbt  restiform 
bodj  tnd  iu  nocleua  ;  /,  nucleus 
of  the  Kwti  of  tl>e  gluMo-pharyo- 

|«al  nerTB ;  g,  rmcleoa  of  the  poeumo-EBBtrio  nerve  ;  A,  Ihut  of  tbe  L)p"Elo»«tl  nerte  ; 
i.  the  Mptiim  or  nphe;  S,  tooIb  of  the  |)aeuinii-ginltio  iwrTC  emerginjj;  !",  rO0l«  uf  th« 
bf  pogloiw]  nerra. 


THE    PONS    VAROLII    AND    CEREBELLUM. 

Th8  Po!fs  ViSfJLii,  or  tiil'tr  anniihre  (meaoceplialoD  of  ChaiiBMer,  nodns 
ence[))iali  uf  Knii  nuil  SiiiiimcrriD^),  forma  au  emintiiice  of  trftSBverae  fibrM 
aboTe  and  in  front  of  the  mediilln  oblongntn,  Imlow  and  bdliiiid  the  crura 
eolvbri,  and  between  thn  Interol  lolws  of  the  coicbolluni.  Ita  margins  are 
arched  ;  the  tujicrioi'  tuuvli  more  bo  than  the  inferior  :  thus,  at  the  sii^es  its 
transverao  fibius  fire  wuch  more  gathered  together,  and  form  at  the  place 
where  it  paiMos  into  the  cerehelluin  a  iiaironer  bundle,  which  is  muicd  the 
miiiilU  crtu  of  tin  ceTfhtHum,  In  tlie  inidrile  line  the  pons  preionta  n 
Bhallon  groove  in  nhich  the  ha«ilar  arterj  lias,  and  is  perforated  by  small 
branches  of  that  artery. 

Although  tbe  siiperSciol  fibres  are  transverse  i[i  their  general  diroctiou, 
they  are  not  all  parallel  lo  each  other.  Tbe  middle  fibre?  pasa  directly 
acrosR,  the  lower  set  ascend  slightly,  whilst  the  Bnperior  fibroa,  which  are  the 
ino«t  curved,  dewend  obliquely  to  rejich  the  crura  cerebclli  on  each  side  ; 
and  there  are  also  one  or  more  snperGcial  bands  of  the  auperior  fibreu 
which  crews  obUquely  dowuwarda  over  the  middle  and  lower  fibres,  and 
iMmpletely  conceal  them  at  the  sides. 

Ill  ita -tiiCrrnoI  atradiiTt  the  pons  cnmtists  of  the  longitudinal  or  peduncular 
fibres  prolonged  upwards  from  the  medulla  oblongata,  of  its  own  transveree 
or  commissural  fibres,  through  which  the  longitudinal  fibres  pass,  and  of  a 
large  intermiitlire  of  grey  matter.  Behind  the  superficial  transverse  fibres 
ara  aeen  the  prolonged  fibres  of  the  anterior  pyriimids,  which,  as  they  ascend 
through  the  pons,  are  widely  separated  into  smaller  bundles,  intersected  by 
other  transverse  white  fibres,  which,  with  those  upon  the  suiface,  are  all 
oouttnued  into  the  cerpbcllum. 

The  altematiun  of  transverse  and  longitudinal  fibres  juat  described  extendi 
to  a  oonsiderable  depth  iu  tbe  puns,  tbe  quantity  of  transverse  fibres  greatly 
preponderating  ;  posteriorly  them  sueeeeda  a  third  layer,  consisting  entirely 
of  longitudinal  fibres,  and  comprehending  the  olivary  fuaciculi,  and  the 
fanctanli  teretos. 

Tbo  nitdi'an  itpUim,  or  raphe,  which  exists  in  the  modulla  oblongata,  ia 
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prolonged  tlironghout  Iho  irhole  height  of  the  ponA  in  its  bnclc  put,  bnt 
bocomeB  iiidistLact  in  approochiag  the  front  or  bnEtilar  surfnce,  except  tawnrds 
ita  upper  and  lower  edge,  where  the  auperficial  lilirea  of  the  pons  nre  mnni- 
feHtly  continuous  in  the  inc-dian  line  with  these  septnl  fibres.  Bundles  of 
white  fibres,  belonging  to  the  same  system,  encircle  the  crura  cerobii  At 
their  emergence  from  the  upper  border  of  the  pons. 

According  to  Fovillo,  a  feir  fibres  from  each  of  ilia  three  prlacipat  longitudinal 
alemenLs  of  the  medulla  turn  fontariia  and  become  continiiotia  iritli  the  inuuverM 
fibres  of  the  pons ;  anil,  in  liko  msnntr,  one  or  moro  emull  bnndlos  from  each  of  the 
crura  cerebri  take  a  aimihir  traiuvene  course,  (t'oville,  op,  ciL,  pi.  II.,  figa.  2  knd  S : 
pL  111.,  liga.Suid<1). 

The  CEiiBB&iJ.ri(,  hmdtr  or  after  6riim,  connista  of  a  liodij  and  of  three 
pairs  of  crura  or  pcd^indea,  by  which  it  is  connected  with  the  rest  of  the 
encephalon.      These  crura  aro  nameJ  superior,  middle,  and  inferior. 


Fig.  SG4. 


Fig.  3S4.— Onniis  o*  tbi  IT?na 

SUKTAOI  OV  THK  ClHEBELLDK.       4 

At  the  upper  part  of  the  figutu,  the 
cmra  cerebri  nnil  p!trts  behind  them 
hnve  been  ent  through  aod  left  io  cod- 
necbion  with  the  cerebellum. 

III.  the  third  pair  of  nervcfl  IjiRR 
opoa  the  crura  cerebri  ;  cr,  white 
matter  or  cmat  of  the  cruni  cerchri ; 
In,  loous  niger  ;  t,  teKnieDtum  oootUD- 
ing  grej  mutter  tti  tlie  upper  purt  of 
Ihs  crura;  ai,  squeiluct  of  Rjliiun  ; 
f,  eor|iora  qtiadrigemina,  the  apper 
«leTtttion»  divided;  ir,  supoiior  tet- 
toiform  proceiu  or  cenlril  folia  nf  the 
raiddls  lobe  of  the  cerahellnni ;  Iq, 
tobalns  quadrstus;  pi,  posterior  lupe- 
rior  lobe ;  /A,  Iiorimntol  fissure  ;  pi, 
posterior  inferior  lohe  ;  n,  the  nolch 
between  the  heinispberes. 

The  mperior  peduneUt,  crura  ail  cerebrum  or  procossng  ad  testes,  together 
with  the  valve  of  VieuBsen<i,  a  lamina  stretched  between  them,  oonnect  the 
cerebellum  with  tho  cerebrum. 

The  inferior  jmiancUi,  crura  ad  meduUan:),  are  llie  upper  extremitieg  of 
the  restiform  bodies. 

The  middle  pedwrnJei,  or  crura  iu\  pontem,  much  the  largest,  are  the 
lateral  eitremities  of  tho  trauaverso  fibre*  of  tho  x>t"i»  Varolii.  Tliey 
connect  togetlior  tho  two  halvoa  of  the  cerebellum  inferiorly. 

All  these  peduncles  consist  of  white  fibres  only  ;  and  they  pass  into  the 
interior  of  the  ccrcbvllum  at  its  fore  part. 

Tbe  cercbeliam  ia  covered  with  grey  cortical  substance,  ratUer  darker 
than  that  of  the  cerebrum.  Its  greatest  diameter  is  tranaverse,  and 
extonds  to  about  three  and  a  half  or  four  inchue  :  its  width  from  before 
backwards  is  about  two  or  tico  and  a  half  inches  ;  and  iU  greatest  depth 
L«  abiiiit  two  tncbca,  but  it  is  much  tliinner  round  its  outer  border. 

It  consists  of  two  lateral  heminplierei  joined  together  by  a  mediaa  portion 
onllc-1  the  vtrmiforin  proccu,  which  in  tho  human  subject  is  distinguishable 
only  aa  a  small  though  well-marked  part  below,  named  the  iii/ti-ioi-  vermiform 
ppocuas,  and  a  mere  elevation  above,  calle'l  tho  jiiperior  vermiform  process. 
In  birds,  and  in  animals  lower  in  tho  acalu,  tbia  middle  part  of  the  cerebellum 
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alone  existB ;  and  in  most  mammiUs  it  forma  a  Mntral  lobe  veiy  diatinct  from 
the  lateral  portions. 

The  hemi>iphercB  nn  Mparaierl  behind  by  a  deep  H'lteli.  Siiperiorlf,  the 
median  portion  or  upper  vermiform  proce>iB,  though  alijjhtly  elev&ted,  ii  not 
marked  off  from  the  homii>phcreB,  bo  that  the  general  mirface  of  the  organ, 
which  is  here  inclined  nnd  Snttened  on  either  bIiIb,  is  uninlemipte-l,  Delow, 
the  hemispheres  are  convex,  and  arc  xeparateil  by  a  deep  foEsa,  named  the 
vaUftuia,  B'hiah  in  continuous  with  the  notch  behiinJ,  and  in  wliioh  the 
inferior  vermiform  procan  lies  oonoealed  in  a  great  msaaure  by  the  sut- 
Tonnding  parbk  Into  thin  hollow  the  medulla  oblougutA  is  received  in  front, 
kQd  the  fklx  oereballi  behind. 


Fig.  355. 


Fig.  353. — InriaioB  Sobpiok  or  m  CKRceiLLim  niTii  Tns  Pons  Tirolii  1)ib 
MiDDLU.  OBLnnoAtt  (fraiD  S^ipiJ  after  Eliraclir^lil  mnd  LoTeiJIJK  | 
I,  fltred  in  ths  notch  betncen  the  eereliellir  bemiHiiheres,  i>  btli^v  the  inleriat 
vermiforni  prowu ;  2,  3,  mcdiiin  licprtislna  or  Tallecula ;  3,  8,  3.  the  liivcntra!,  ilender, 
and  pottcrior  inrerior  tobulea  nf  the  hemiaphere  ;  t,  the  aiJygdaU ;  A,  flocculna  or  sab- 
ptduaeuhr  lobnle ;  6,  pans  Varolii ;  7,  lU  meiliaa  grooio ;  S,  middle  pedaDcU  of  thi 
eoebell'iiD  ;  9,  medulla  oblongnta  ;  10,  II,  anterior  part  of  the  great  horiioDtBl  fiwure  ; 
13,  13,  imalleraDd  greater  roots  of  the  filth  pair  of  Dcrrea  ;  1(,  >i»h  pair;  16,  iacini 
Derre ;  M,  pats  iatennnlta ;  IT.  auditory  nerra ;  IS,  i^loua-pbaryngeal ;  19,  pDemoo- 
g>Kri«  ;  '^0,  spinal  BODuaorj  1  21,  hypogloinl  none. 

The  cerebellum  at  the  Burfaco  and  for  some  depth  conaiatB  of  nnmerotu 
nearly  parallel  lamiuie  or  folin,  whicii  arc  coniponed  of  grey  and  white 
matter,  and  might  be  compared  with  the  gyri  of  the  cerebrum,  but  are 
■mailer  and  without  convolution.  Tliese  Iamtn:«  are  neparated  by  slightly- 
carved  grooves  or  sulci  of  rlifferent  depth^ 

One  principal  fissure,  or  sulcus,  named  the  grtat  horiz-mlal  fissure,  divirlea 
the  cerebellom  into  an  upper  and  a  lower  portion.  It  bogina  in  front  at  the 
entrance  of  the  middle  peduncles,  and  passes  horizontally  backwards  round 
the  outer  border  of  the  heuiispliuics.  From  thlt  primary  fissure,  numerrms 
othere  proceed  on  both  the  upper  and  nnder  surface,  forming  neu'ly  parallel 
onrves,  hnviui;  their  ooncavities  turned  forwards,  and  eeparating  tlio  folia  from 
each  other.  All  these  furromi  do  not  go  entirely  round  the  bemiaplicre,  for 
many  of  them  conloaco  with  one  another  ;  .ind  some  of  the  smaller  furrows 
bavo  even  an  oblique  oonrse  between  the  others.      Moreover,  on  opening  tb« 
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larger  fiaeures,  many  of  the  folia  itro  bpbii  to  lie  concealed  within  tlinin,  nnd 
do  not  reach  the  fimfaoe  of  the  ccrobclluin. 

Certain  lisauroB,  which  are  deeper  than  the  rest,  and  oonetaiit  in  their 
position,  have  bcuii  descrihed  iih  fle[)a.t!itiuf;  the  cernbolliini  into  lobea,  which 
are  named  as  follows  : — 

The  antral  lobe,  situatfld  on  the  upper  aurfaoe,  coDsifits  of  about  eight 
folia,  immediately  Bdjoiniiig  the  anterior  concave  border.  The  iJiperior  and 
anttiior  lolie, sowetimBs  called  'pmdrate,  and  the  iupfrior  aiul  jioiterior  lobo, 
are  placed  between  the  ceutral  lobe  and  the  great  horizontal  flsauru.  On  the 
under  surface  are  seen  auccessii-ely  the  iiiftrior  paaUriiir  lobe,  the  iihndtr 
lobe,  the  birenlral  lobe,  the  umijgduhi,  and  the  subpediinnitar  lobe  ot  Jloeciiliii. 
This  last-named  lobule,  lobule  0/  Hie  pneumo-gadric  lurve  (Vicq-d'Aiyr), 
ttibiicduncidar  lobe  (Gordon),  or  jlocciiJ'iK,  projects  behind  and  below  the 
middle  peduncle  of  the  cerebyllura.  It  ia  connected  by  a  slender  pedicle  of 
vhite  fibres  to  the  rest  of  the  hemisphere  ;  but  its  exposed  surface  ia  grey, 
And  ia  Bubdivided  into  firs  or  six  small  laminne. 


Pig.  siifl. 


Fig.  S£S. — iBrxHioK  SvaF*oR  or  the  Ckkehki.li'h  with  ihb   Pustukiob  Medpiuri 
Velvh  (aftFt  Iteil  ulkI  Ueicheti  anil  from  Dntun.').     $ 

The  medulla  'iblongata  luia  been  in  ^rvat  part  rdfaoved  bj  a  cut  [laaiing  tlirou^h  it 
near  the  poui  Varolii :  llie  two  aiuygJaloiJ  lobulea  haye  alio  been  reiooyeJ,  auii  the 
iDtdnlJk  anil  pom  Varolii  pulled  downvards  ia  uriltt  to  liiiug  iato  tivw  Uie  pnntorior 
mcilallarj  veluiix. 

pi,  poAlerior  Bapcrior  labe  o{  the  ccri?ti.:lluni  ;  /h,  horiioatal  fissare  ;  pi,  poKtcrinr 
laftrior  lobe ;  ff,  lobulua  ^rucma  ;  b  i,  Uivonlral  lobe ;  f,  placed  on  tbe  foliu  whit:b  pass 
•erota  U^twMn  tlic  liemisphem  of  oiiiicsitc'  sidea ;  p,  pyramid  ;  u,  uiula  ;  h,  placed  ia 
the  fourth  Tcutriclfl  imrDr^liat^ly  lielg*  tbe  nudnle ;  pv,  on  each  aide,  placed  oti  Ihe  cut 
■urracenberetheaiay^iiliB  hute  tv^eu  remaved,  puiat«  by  a  line  Ui  the  poaUrior  mediillarj 
velum  ',  ",  r,  emit;  of  the  fourth  venlriclu  vitliiit  the  hoideta  nf  the  Tetum  and  behind 
■the  inferior  cerebellar  peduncles  ;  the  uavlty  Dxteada  ou  each  side  into  the  pediL'lc  of  tbs 
flo«ulu>,  f;  III,  section  of  the  nieiliiUa  oblongata,  in  which  the  open  couditioa  of  Ihe 
olinujr  c*]iialiui  of  grey  matter  is  ehown  ;  VI,  ilith  nerves  ;  V,  fifth  uerva-routa,  and 
Above  Uiem,  llie  facial  and  auditor;  rooti. 

Within  the  vallecula,  or  on  its  border*,  the  following  parts  ore  seen  : — 
Commencing  from  liahind,  a  conical  and  laminated  projection,  named  the 
pyramid,  is  tir«t  met  with,  lu  front  of  that  ia  another  smaller  projection, 
called  the  vvuia,  which  is  place'l  between  the  two  rounded  lobes  at  the  aides  of 
the  vallecula,  named  the  amijgdahe  ;  these  tirruia  having  been  suggested  by 
a  coTtip^irison  n*ith  the  parts  Hit  nanujd  in  the  throat.  Between  the  uvula 
•ud  amygdalte  on  each  side,  but  concuulod  from  view,  is  extended  a  ridge 
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of  gi^;  matter  iiidcntei]  on  tliu  surface,  out!  auiued  the  farriMBid  (land. 
Still  furtber  forward  is  ttie  aritorior  pointed  tcriuiuiiCion  of  the  iDferior 
vermiform  proces,  Dntnod  tlie  nodvU,  which  projects  iuto  the  fourth  ven- 
tricle, aud  has  beeii  namud  the  la-ni.inattd  ttihercle  (MalBcarne).  On  each 
fide  of  the  nodule  b  n  thin  niiita  UtDella  of  a  seiniluDar  form,  which  ii 
sttached  by  its  pnatorior  coiivoi  border,  nnd  in  free  and  concave  in  front. 
The  out«r  eudg  of  these  louellte  ore  attacbiid  to  the  flocculi,  and  the  inner 
ends  to  the  nodule,  nud  to  each  other  in  front  of  that  projection.  The  two 
lamellie  loyether  coiiititnto  the  posltri-ir  nicdallury  npium,  which  hiu  been 
compared  with  the  valve  of  Vieusseni), — the  one  being  attached  to  the 
superior  extremity  and  tho  other  to  the  infuiior  extremity  of  the  middle 
or  lenuiform  portion  of  the  cerebellum.  This  jiojterior  velum  is  covered  in 
and  concealed  by  the  nmygdake,  and  cannot  Iw  projx^rly  aeuu  until  thoM 
lobules  have  been  turned  naide  or  removed. 

IV  Fourth  y'intrUU. — Tho  spaoo  left  between  the  medulla  oblongata  in 
front  and  the  cerebellum  behiu'l,  ia  named  the  fourth  ventricle,  or  i-mtridt 
uj  tht  eerdKlliim, 


tip    35T.— Tii;w     (i»    Tui  Pig.  3S7. 

Plo'ir  <:>t  Tai  FuiriiTir  Viti- 
■n.uii.1  wiTn  »nK  rnwiEWR 
^DRrici  vp  tni  MiutiUA 
Otiesantk  iitD  nion- 
Bovm^ii  PiiiTs  (from  Sappej 
sftec  Uirwlifeid  nuJ  Le- 
TiaWi). 

On  ths  left  h(1d  the  three 
Mnbcllitr  pednnclea  have  been 
cut  abort :  on  the  right  side 
the  vhite  Hn1>!lAiit»]  of  the 
ccrobelluED  ha4  been  prfservcd 
in  oonneclinn  with  the  supe- 
rior and  inferior  pedundts, 
while  llie  middle  one  hA*  been 
cni  abort. 

1,  median  grcove  of  I  lie 
fonrtb  ventricle  with  the  faa- 
cieuli  beTctoH,  one  on  each 
aide;  2,  Ibe  same  K'oove  at 
tJie  piiWM  where  tiie  whits 
■trial  of  the  aconstii  Qerre 
emerge  froiD  it  ia  eroaa  lbs 
floor  ot  the  leutricle  ;  3,  inferior  pedanolc  or  reBtiform  bod;  ;  t,  postotior  pymmid  ; 
abo'B  tbii  the  ealaniiiB  EcriptoriuB  ;  i,  ■iiperior  iiediincle  or  proceggai  n  eenibetlo  nd 
cerrbnim  ;  on  tiie  ri^ht  tide  the  diaseclipDn  ahowa  tho  tupcrior  and  inferior  pediindei 
CFouing  each  olher  aa  the^  \>um  into  the  white  Eteia  of  the  cerebellum  ;  >(,  fillet  lo  the 
aide  of  the  crura  eerebri;  7,  lateral  greores  of  the  crura  cerebri ;  S,  eorpura  quadrl- 
gemina. 

-  The  cavity  of  this  ventricle  is  of  a  flat  rhontboidol  i^lutpe,  being  contracted 
ftbove  and  below,  and  wide*t  across  its  middle  part.  The  anterior  extremity 
of  the  inferior  veruiiform  process  projects  into  it  from  behind,  and  higher 
up  it  ia  covered  by  the  VieuRseniau  valve.  It  ia  bouuded  laterally  by  the 
Bujierior  pedimcles,  and  by  the  line  of  union  of  the  medulla  oblongata  and 
the  cerebellum.  Tho  upper  end  of  the  ventricle  is  conlinnous  with  tlie 
Sylvian  aqueduct  or  passage  (iter)  leadirij;  lip  to  the  third  ventricle. 

The  anterior  surface  or  fliioe  of  the  fourth  ventrifle  ia  formed  by  the  baiik 
of  the  medulla  oblongata  iind  pons  Vai'olii.      It  in  shaped  like  a  lozenge, 
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truncated  at  ite  opper  porL  Below,  it  is  boonded  by  ibe  diTerging  postenor 
pfTamide  and  rostlfona  bodies  anruiouoted  b;  the  ligobk  It  hu  already 
been  lufficientl;  dcHcribed  in  coDuection  with  the  tneJullai  oblongata. 

Tbe  lining  mcnihiiiit  of  the  vontriole  is  coutinuous  with  that  of  Xha 
ventricles  in  the  interior  of  the  cerebrum,  through  the  aqnoduct  of  Sylviua, 
in  which  situation  it  Is  marked  hy  delicate  rngae,  oblique  or  tougitudinal  in 
dirtKTtton.  At  the  odes  it  h  reUectcl  from  the  medulla  to  the  ceFebeUum, 
and  extends  for  a  considerable  diatance  outwards  between  the  flocculus  and 
tbe  aeTentli  and  eighth  nerves.  At  the  lower  end  of  the  ventricle,  thvn  U, 
a*  WAR  aaeertoined  b;  Mngendie,  a  narrow  orifice  in  the  tuembiMie  bj  whiob 
the  cavitj  communicates  with  the  euliarachuoid  space. 

Projecting  into  the  fourth  veutricle  at  each  side,  and  paasing  &om  the 
point  of  the  inferior  vermiform  process  outwards  and  upwM^s  to  the  outer 
border  of  the  reatiform  bodies,  are  two  unall  vascular  prooeasaa,  which  have 
beon  niuned  the  cJioioid  phxiuri  of  tbe  fourth  vcutricle. 


Rg.  358. 


Fig.  358.  — Oeilikk  Skktci!  of  x  Vis- 

TlCiL  SEOTInU    ip»   IHl  IJlHKIlILLOB  TO 
BHDW   TUB   CoHPVa    Dexutuu    I«    in 

MlDDtl-tBT  STW.      I 


Tbeaect'iDD  baa  b««a  Tarried  iLroDgb  tbe 
left  laitfmJ  pnrt  of  the  puDB  acaii  to  UiviJe 
tbe  Bupcrioi  |ieil uncle  and  p&u  nearly 
tfarougb  tbe  middle  tif  ibe  left  eetebelUr 
henilBi^bere.  Tbe  olivary  body  bu  also 
been  dikiJed  luu^'itudinall;  so  as  to  e^peie 
ID  HctioD  its  orput  deutalnm. 

r r,  crUB  cerebri  ; /,  GIleC;  q,  corpnta 
quadrigeiniDa;  ij),  tuperier  fcdancle  nf 
the  cerebellum  di Tided ;  mp,  niiJdla 
liednncle  or  Uleral  part  of  Ibe  pniis  Varolii,  wilh  fibrea  pasuag  from  it  isM  the  »bit« 
■l*m  ;  ar,  continuatiuii  of  tbe  wLite  Etem  radiating  lowarda  tbe  arbor  vita  nT  Ibe  folia  ; 
rd,  corpiu  deatatDm  ;  o,  Dlirar}  biid;  witb  ita  carpus  dentatum  ;  p,  anUHor  pjiamid. 
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hltmal  ilruelmre  of  the  etTebtU'um. — The  central  part  :s  composed  of 
white  matter  which  sends  out  spreading  and  gradually  Uiiniiiiig  layers  into 
the  interior  of  all  the  lamiuie,  larger  and  snialler,  of  the  grey  substance 
which  fonn  a  continuous  covering  on  the  surfiice.  In  CDUHe<lueDOe  of  this 
arrangumeut  of  the  while  and  grey  eubstaucea,  aectiona  of  the  cerebellum 
cros»iug  the  lauiiuio,  and  dividing  the  grey  and  white  suhstauce  together, 
prcKOut  a  beautifully  fulLutcd  or  arborescont  appearance,  named  arbor  eila. 
This  appearance  is  seen  in  any  vottioal  section,  hut  it  is  most  perfect  in  that 
which  piLssoH  through  tbe  moJiiiu  plane,  whern  the  relative  quantity  of  the 
central  white  matter  is  duiull.  The  foliutions  are  arranged  somewhat  pin- 
nalely,  the  section  of  each  primary  Uuiua  having  thgse  uf  secondary  laminn 
clustered  round  it  like  lealleta  on  a  stalk. 

In  tbe  lateral  hemispheres,  where  tbe  peduncles  enter,  the  white  matter 

IS  more  abundant  ;  and  if  a  section  be  made  through  either  heniisphero  half 

way  between  its  centre  and  the  middle   of  the  vermirorni   process,  it  will 

display  a  nucleus  of  grey  matter,  which  is  named  the  torpnt  tkninttim  at  the 

cerebellum.      This  structure,  Tery  similar  to  that  already  described   in   the 

ivary   body   of    the    niofiulla   oblongata,    presents   the   appearance    of   a 

ived  line  of  compact  yellowish  brown  matter,  surrounded   by  white  sub- 

lioe  and  containing  whitish  matter  within.      Tliia  line  is  interrupted  at 
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[its  upper  aod  inner  part.  In  vhateFer  iliiuclion  tlio  secliou  ia  carried 
■  through  the  corpns  deutatum,  this  mved  line  is  Beou,  ho  that  the  deutate 
dy  may  be  described  aa  coiisiitiug  of  a  pUoated  poiich  or  cajisula  of  groy 
EsubibiDCe  open  at  one  part  and  inclosing  white  uatUr  iu  its  interior, 
[like  the  corpiu  deetatiiiu  of  the  olivary  body.  White  Ubros  may  be  traced 
{from  it  to  the  anperior  peduncles  of  tho  cerebellum  and  to  tbo  vnlve  of 
neonen^ 


tie-    359. — Viiw  or  k  Dissktiion 
or  TnK  FiBBE9  or  tiik  Mbuuiu 

OBbONOATA      iaV    POMB     VlEOIJI 

(from  A  mold).    { 

6,  the  antrrioi  |ifmuiil ;  li',  iU 
HbrM  tnenl  upwii^lB  Ihn^ugb  li^o 
^ns  VBTvlii ;  r,  t>livary  ralutan  ;  li, 
olivarj  liodj  ;  n,  Bup^jficiil  tmiiB- 
nrac  Abrca  of  tbc  poo*  on  iU  left 
mil*  i  ■>',  the  deqier  tranhvene 
Cbrei  of  th«  rigiht  ride  ;  m",  Uio 
frolongstion  of  them  fibm  u  mid- 
dle pedDDcte  of  tfae  cerebellum  ; 
p,  ;,  thdr  eoDtinuntion  into  tlie 
Umioie  ud  folia  of  tb«  cereb«lliim; 
Tt,  infflnor  pcduDcle  ;  2,  the  dccn^ 
nling  port  of  tbe  left  Utcral 
eoluniQ  croasiDg  In  Ibc  light  Ulte- 
rior pjraiuiil. 

The  fibres  in  the  pHmir;  lamelln  can  be  traced  continaaualy  from  the  pcduncUs  of 
the  cerelieltuiD.  Upon  Ihe^c  central  plates  ara  laid  other  rol/iileral  lamfllie,  whiub 
nre  not  cotinected  nith  the  fibres  proctieding  froni  the  middle  of  the  cerebellum,  but 
merely  piu6  from  one  foiium  to  another. 

The  jTivy  matter  a  not  nniform  throughout  ite  whole  Ihicknegs,  but  ia  compoxd  of 
tiro  or  more  laien  differing  ia  colonr  and  other  characters; — ruaeuibling,  in  Ihil 
re'ipect,  tho  cortieal  aubatance  of  the  posterior  conTolatioat  of  the  cerebrum. 

The  fihret  composing  the  peduncles  of  the  ecrcbeltum  arc  arranged  in  il«  interior  in 
the  following  manner.  The  middle  pednncles,  which  are  the  most  sujierficial,  enter 
the  lateral  part*  of  the  cerebellum  ;  they  may  be  traced  into  the  folia  of  those  parts, 
and  form  a  lar^  ahvo  of  each  hemisphere.  The  infi^rior  petluncteH  pnea  upwarda 
into  the  middle  part  of  the  cerebellum,  in  the  folia  of  whUh  the;  are  distrlbnlcd, 
opeciall;  in  those  of  the  upper  anrface-  The  superior  peduncles,  which  are  placed 
nearest  to  the  middle  line,  are  princi[ially  connected  with  the  folia  of  the  inferior 
vermiform  proce.'u  ;  but  a  conaidcrablo  number  of  tbum  pats  int"  or  issu^  from  the 
grey  Gip<su1e  of  the  corpus  dentatnm  which  has  been  already  described. 

A  very  difTerenl  account  from  that  which  has  generally  been  received  of  tha  course 
and  rebitioni  of  the  tracts  of  nervous  substance  of  the  eerebetlum  has  recently  been 
put  forward  by  Luyt,  and  deserves  mention  in  tbia  pUce.  According  to  the  sUtemenl 
of  thi«  anlhnt,  all  the  fibres  of  the  cereheihkr  peduncles  arise  from  the  interior  of  the 
corpora  dentata  ;  the  cells  ot  those  centres  receive  eiternally  Bhrcn  from  the  laminated 
periphery  of  the  cerebellum,  and  internally  give  origin  to  the  peduncular  Gbrea ;  the 
fibrea  of  the  Inferior  peduncles  of  opposite  sides  cross  the  middle  line  and  terminate 
in  lie  interior  of  the  olivary  nnelei ;  and  the  fibres  of  the  superior  peduncles,  likewise 
decussating  in  the  mesial  plane  before  quilting  the  eerubcUum.  terminate  in  a  grey 
centre  in  the  interior  of  the  tegmentum  of  the  cms  cerebri,  named  by  Lnys  the 
■Dperlor  olivary  body.  He  further  alleges  that  different  libres  {mas  in  all  direction! 
from  the  superior  and  inferior  oUvary  bodies,  and  that  tlius  the  fibres  of  the  cereliellum 
form  a  sepamte  system  indirectly  connected  with  the  fibres  of  the  rest  of  tlio  cerebro- 
spinal axis.  Only  a  short  notice,  however,  of  these  views  havingaa  yet  been  published, 
il  will  be  neccmaij  tb.it  the  observations  on  which  they  are  founded  be  made  known 
and  fnlly  corroborated,  before  statements  of  so  startling  a  nature  can  be  genemlty 
acocpted.    (Liiy«,iD  JoDrti.  del'Aoat.  et  de  I'hysioL,  1SG4,  p.  225.) 


MitT'/Mppir  fllnielitrr, — The  cortical  jrey  mnllcr  which  noren  the  foUiit«<l  lurhM 
lit  IhB  trrelwUum  \t  made  up  of  Iho  following  elomenU,  vii.  :  1.  relliicUl  i^ellii  of 
conslilernblo  size.  %  Cults,  Tor  iht  moat  part  of  lar^c  nu.^.  anil  raiiilntc.  tiaring  the 
ueiisl  graniiUr  eontenU.  Theeo  cells  nre  imbedded  in  a  finely  gratiulttr  iniilri:t :  tho 
grenlcr  aumber  of  tboae  of  llio  <»udate  kind  have  a  pjiifonu  abajie,  and  arc  prolonged 


FFg.  8«0. 


Pig.   3S0. — Thk  CoLDHn  of  tab 
Medulla     DsiosaATi     TiutmD 

IIPW1RD9    HITO    THE  ClRKBItLl.tIH 
AMD  CeEKBECH  (flDID  Amolil).    I 

a,  part  of  thh!  anterior  eolamn 
whtah  aacendaiu  IhenHtfnrjrooluniD  ; 
b,  diicnaaatine  |>urtiuD  of  Ibe  lateral 
column  forming  the  pyramid  and 
turutd  duwD  ;  e,  ulivary  faKiculua 
ascending  deeply  through  the  pou  ; 
d,  oli  vary  body  ;  r,  reptifarm  body ; 
y,  g,  corpora  quaiiri^njina  ;  c.  A,  i. 
tkeAllct;  A,  th«  jiart  nhtchaAoeudt 
to  the  F^rehral  |)vduDcle ;  i,  the 
part  pBsiing  up  la  the  corpun 
qnadrigemina  ;  iii.  fu'.  the  traia- 
Terse  fibres  of  the  pona  diridad  :  h, 
inferior  pedunrle  of  tJic  ccrebellnai ; 
n,  aeplal  fibren  nf  l!ie  medulla  oblongata;  j,  fibres  of  the  inferior  peduncle  cnntinned 
into  the  lauiiuie  of  the  ceritwllum ;  r,  r,  lUptriar  pedanele ;  I,  ranuenlna  terea ;  tt, 
thalamua  ;  Tj  cfrpuH  albic am. 

Pig.  3fll. — MiFCTE  Stbdc- 
TUKB  or  ini  SuBsTiacM 
fir  rna  Cuiibii,li;>i  Vfrom 
Kiilliker). 

A,  targe  cells  from  th« 
eny  eottical  anhstanne  of  the 
ha  man  oerebcllutn.  'J? 

a.  three  larpe  wlls  eihitat- 
ing  grannUr  contenta  And  ■ 
nuclcBi  :  6,  the  inlcroal  pra- 
Mase*  seen  in  t*a  of  Ibe 
cetia  I  e,  d,  tvo  eitenial  pro- 
e«ne*  ranning  towards  the 
(urliMe  from  two  of  the  cella, 
in  the  third  cell  one  Urn 
proeeaa  only  u  aeea  ;  e*,  f, 
nmilad  finer  parti  of  than 
pneeHM. 

B,  oonrte  of  the  Dcm- 
iaW  Bl  the  inrface  nf  the 
cerrl-clluni,  magnified  vitli  a 
Inw  poBar. 

a,  Bern  of  tho  raedullatj 
lubiunee ;  b,  n^rrona  plexas 
of  the  snbalantiB  ferTuginea  ; 
Ct  border  of  that  lubaUnK  ; 
d.  Sue  fibre*  running  ont 
from  the  dark-bnrdend  tnbn 
into  the  lapcrtSual  grey  aab' 
stance. 

small  end  ioto  •  tlmple  nr  hmnched  appendage,  and  this  proreis,  aa  Gral 

ked    by    rurkinje.   U    in    most    of   lliem   directed  toward)  the  inrfare  of  the 

aafebcllnm.      3.    Small   bodies   like  relt  nuclei  dennely  aggregated  cilhoat  any  intcr- 

nning  aalxitance.    These  lie  at  some  depth  from  the  Burlitce ;  according  to  Todil. 
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they  form  n  thin  Hght-colourccl  Inmioa.  inMnnedinto  botweco  two  darker  atr»Ui  nl 
grejr  mnllrr  wliieh  cootsin  '.he  oervvcetl*;  oiii;  of  llie»e  grey  ntisU  IninK  the  dcqiest 
and  DCil  the  wblle  matlvr  of  the  cerebellum,  nhile  tlic  oilier,  wlikU  Ik  the  darker 
coloured  of  the  two,  U  in  contaot  with  the  pla  mater.  4.  FibreH,  Tubular  nerre- 
Sbrei  pua  [roni  ihe  vhite  into  the  grej  matter,  aod  extend  througli  it  nenrljr  as  fnr 
aa  tha  aurrace.  The  mode  of  their  lerminatian,  whteh  a  dltBtuit  lo  Imx.  has  been 
ioTestignled  bj  variou*  anatomist*.  Aecirding  to  Valentin,  thej-  forni  tao|)s  md 
return  upon  their  contw.  but  this  itatement  haa  not  IweD  coDfinned  by  other 
obwwreri. 

Gerlach  hai  recently  deserilied  a  very  remiuksble  arrangemsat  of  the  fibre*  of  the 
cerebellum.  According  to  him,  theac  fibres,  on  nppcoiehing  the  grey  matter,  split 
Op  into  extremely  fine  divisioua,  which  form  a  network,  while  ibe  granule*,  which  he 
ctmsldera  as  small  cells  with  ramifying  procesiutB,  are  placed  at  the  angles  uf  the 
mcfibiH'.  and  bru]<:hiiig  proceuci  of  the  large  nerve  cells  also  IcrminaUi  in  the  actwork. 
Aetooling  to  Kijilitcr,  networks  of  tubular  fibres  ciist  within  the  grey  matter  and 
oommanioito  with  the  nerre-eells,  while  the  granules  belong  to  llic  reticulum  of 
connectite  tiuDC  I.uj-b,  like  Cierlach,  deatribcs  lateral  proCBssen  as  l>eing  giyen  off  by 
Ibe  nerve-tilirei  to  connect  them  nith  the  gmnulcs,  at  llie  tamo  lime  thul  they 
Icminate  likewise  direct!)',  although  much  attenuated,  in  the  largo  ncrve-eella. 
(Gctlach.  "  Mieroscopisehe  Studien,"  pi.  I.,  fig.  3;  copied  in  Virchow'e  "  Cellubu 
Pathology ,'■  bj  Chaoce,  p.  269.) 


THE  CEREBRUM. 

Tbe  eerd/mm,  or  bmin  proper,  constitntea  tha  blghest  and  innoh  tbo 
]arga»t  portion  of  tho  encophalon.  It  consiHta  of  tbe  following  parte,  \iz  , 
the  iwduDCiilar  masses  of  this  crura  cerebri  and  ptoooasua  a  carebetto  ad 
carebnim  ;  tho  aeriea  of  omineiices  or  cerebral  centres  or  gnnglia  oooccaled 
from  view,  named  corpora  <|uadrigemina,  optio  thalftmi  and  corpora  Rtriiita; 
the  etrebral  hemispherea,  which  aiu  by  far  the  most  bulky  part  of  tbo  curo- 
bniui  and  of  the  whole  onceplialon,  atid  form  nearly  the  whole  Biipor&cinl 
part  :  various  comroiasural  structures  incluiling  tbe  corpun  callosum  and 
fornix  :  and  lastly  gome  smaller  stniclures,  lis.,  the  pineal  and  the  pitnttary 
bodies,  and  the  olfactory  bulbs. 

RXTBKIOIt    Olf    THB    CBREBRCH. 

The  eerfbrid  Ittmiaphei-et  together  form  an  ovoid  mail,  flattened  on  its 
under  »'ide,  ntid  plaoed  in  the  cranium  with  its  smaller  end  fonranls,  its 
greatest  width  being  opposite  to  the  pnriotal  eminonoes.  They  are  at'parated 
in  the  greater  part  of  tht-ir  extent  by  the  gruat  longitudinal  fiBsure. 

Each  cerebral  hemisphere  has  an  outer  or  convex  surface,  ivhiclj  is  in 
contoot  with  the  vault  of  the  cranium  :  an  inner  or  flat  surface,  of  a  crescent 
sh.Tpe,  which  forms  one  side  of  the  longitudinal  lissura  ;  ami  an  irre^ilnr 
uniler  surfaoo,  irhioh  rests  on.  the  base  of  tha  skull,  and  on  the  tentorium 
cerebelli. 

Thrfc  label,  or  large  divisions,  projecting  in  three  diflerent  dire^^tions,  have 
luually  been  distinguished  in  each  hemisphore,  nailer  the  names  of  anterior, 
Diiddle,  ftod  poiterior  lobes.  The  division  Iwtweon  the  anterior  and  middle 
lobea  is  very  clearly  deBnod  below  and  on  the  sides  by  a  deep  cleft,  naraoil 
the  Bylviaii  finaure.  There  is  no  similar  demarcation  between  the  middle 
and  posterior  lobes;  but  anatomists  have  y^nccnlly  considerod  as  t ho  pos- 
terior lobe  that  (mrt  of  the  hemisphere  which  lies  over  the  cerobollnni. 
The  under  surface  of  the  anterior  lobe  is  triiuigulnr  and  excavated  to  adapt 
it  to  the  roof  of  Uio  orbit  ou  which  it  rests.     Tho  middle  lobe  is  louudod 
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jinii  prominoiit,  and  occupies  the  middlo  fossa  of  the  hIsuII — the  edge  of  the 
iMEor  wiug  of  the  splienoid   bono  corresponding  nitb  tlie  Sylvian  fiBHUre. 


Fig.  3SZ.— Uppsft  811B- 

TlOB    01    THE    Bitiur  I 

EHowina  rat  Coirio*  ' 
Lunnsg  {from  K,  Waj{- 
ner).     1 

TfaU  view  vu  t&kea 
fram  the  brain  of  « 
famaaa  malheiuaLtcisD, 
Prufesaor  C.  P.  Qauaa, 
»ho  died  in  1851,  aged 
78.  It  is  lelected  u 
an  examplo  of  a  veil- 
formed  bnia  of  ths 
usiul  si(o  vitii  Fullf 
developed  ooDTalutinDB. 

a,  superior  or  fint 
fruatsl  contolutlao  ;  a, 
becond  or  middle  frontal ; 
a",  third  or  inferior 
froDtal ;  A,  A,  anterior 
aBccodiug  parietal  con- 
volatton ;  B,  B,  T'0<- 
tcriiir  iiioeoding  parietal 
cuarulution  ;  b,  6t%l  or 
upper  parietal  ooaiutu- 
tiOQ  ;  b',  Mcond  or  mid- 
dle ;  £",  third  or  in- 
ferior ;  c,  first  or  upper 
temporal  ooDvotutioa  ; 
d,  Snt  or  oppor  occipi- 
tal ooniolution  ;  d, 
second  or  middle  ;  (T, 
third  or  lover ;  E,  ^  Ibe 
superior  loogitndino]  Ga- 
eure  ;  r,  the  Gnare  of  Rolando  j  p,  tbe  external  perpeodicaliir  fissure. 

The  posterior  lobe  is  smooth  aod  slightly  conc&ve  on  ita  under  surface, 
wberu  it  rests  on  the  arch  of  the  tentorium. 

II.  is  right  to  remark  that  some  analomital  writers  have  admitted  only  two  lobe*, 
reukoDiDg  the  middle  and  posterior  lobes  as  one,  under  the  name  of  the  potttriar 
lobe;  while  others  mora  rct'etitly  bavs  divided  the  middle  lobe  into  two,  au  upper 
und  lower,  and  have  added  that  of  the  island  of  Reil,  so  as  to  make  Gve  principal 
lubeih  in  all,  Tlicse  have  been  named  refjicclivelj  tho  frontal,  parietal,  temporal, 
occipital,  and  central  lobes. 

The  gicat  longiludinal  /wure,  awn  upon  tho  upper  surface  of  the  brain, 
estciids  from  brforo  ImckwardH  throughout  its  whole  length  in  the  median 
plHue,  and  thus  separuteH  tho  cerebrum,  m  already  stated,  into  a  right  and 
left  licmlsphare.  On  opening  tlus  fissiu'e,  it  is  seen,  both  before  aud  behind, 
tu  pass  quite  through  to  tbe  base  of  the  cerebrum  :  but  in  the  middle  it  it 
iuti.'rrupted  by  a  large  transverse  moss  of  white  substance,  named  the 
arrjnii  ealiosum,  which  connects  the  two  hemispheres  together.  While  the 
brain  is  in  its  naturiJ  situation,  this  fissure  is  occupied  by  a  vertical  prooeas 
of  the  dura  nmter — tlie  falx  cerebri, — which  dips  down  between  the  two 
hemispheres,  not  (juite  reaching  to  the  eorpits  ciUlosuni. 

Tho  Sylvian  fissure,  which  sopanites  the  anterior  and  middle  lobes,  passes 
at  first  upwards  and   backwards  in  the  outer  port  of  tbe  hemisphere,  and 


FOBM  AND  DIVISIONS  OF  THE  CEBEBBrM. 


531 


pdiviJes  into  two  bntnohes,  onturior  and  posUirior.  It  lodges  the  triuik  and 
f  primary  divtstoiui  of  the  tiiiilille  cerebral  artery,  and  at  its  com meii cement 
[presents  a  spot  piercod  by  uuiiiBraus  Hinall  arterial  brouobei,  and  thenott 
t  naoiod  the  laeus  pcTforaliif  aivticua. 

The  aurfoce  of  the  beiniapherea  is  composed  of  grey  matter,  and  la  monlded 
into  numeroitit  amootb  nod  tortuous  emiusnces,  Domed  ronvolutiona,  or  ^yn> 
>hich  are  tuorkod   oJI  from   each   other  by  deep  furrows,  caUed  stUti,  or 
anfixKiiwntict, 

Fip.  ar.3. 


Vig.  8S3.— LifEKAL  Vim  ur  lus  Rioht  Cbmbkiil  UsHiirnxiii  (from  Snppcy 
after  Pa(illc).     i 

I,  GHor*  of  EolanJo  ;  2,  anterior  luceadiog  porielBl  conio1u(iun  ;  3,  frnntal  coutuIu' 
fiioBM  coDDfded  posUriorlj  with  Ilje  anterior  iwveiidiiiK  parietal ;  i,  aDiuD  of  two  fronlal 
I  eoBToliitioa*  ;  6,  posterior  osFendiag  jjarieta)  conroIulioD  ;  6,  nuallier  |iarietal  cocYululion 
rMoulatlf  eoaaealed  vith  those  dd  tbe  ioBer  suiface  ;  7,  7,  nntcrior  part  of  the  cnntolu- 
Itiaa  of  tbe  fluure  of  SjiiioH  ;  8,  8,  l]arisoDtat  part  of  ths  mine  amvolulJoti  ;  9.  9, 
ipoaUriot  part ;  10,  11,  12,  anUrinr.  middli!,  and  poaterlur  iirincliud  CuiivoluliunB  of  the 
Fialaad  of  Uejl  or  cenbral  lolia  ;  13,  aiipraorbital  coavolutioD  ;  14,  part  of  the  temporal 
lobe ;  IS,  OMipital  lobe. 

CsBBBRaL  Convolutions. — The  conToIutions  are  covered  closely  tbroagh- 

•  out  by  the  vasculnr  investing  membraae,  the  pis  mater,  which  sends  pro- 
nes  down   to   the   bottom  of  the  eulci  betneea  them,  nliile  the  serous 

'  Boreriog,  the  araclmoid  meiubmne,  paa^es  from  one  convolution  to  another, 
over  their  aummita  and  without  dipping  between  them.  The  snlci  are 
geDerally  from  half  an  inch  to  an  inch  in  depth  ;  but  in  this  respect  there 
is  much  variety  in  difforiiut  brains,  and  in  different  parts  of  the  same  brain  ; 
thoae  upon  tho  outer  couvoi  surface  of  the  heuiisphure  beiug  thu  deejieiit. 
In  general,  the  depth  of  a  convolution  eicoeJa  its  thiokuess  ;  and  itu  thick- 
ness, near  the  soinmit,  ia  aomewhat  greater  than  throuah  its  baae. 

Knee  the  external  grey  or  cortical  substance  is  contiuuona  over  the  whole 
•utface  of  the  cerebral  hcniispherea,  being  found  alike  within  the  sulci  and 

•  upon  the  gyri,  a  far  greater  eTtteot  of  grey  mntter  ia  thus  eiposed  to  the 
Tascular  surface  of  the  pia  water  with  a  given  sife  of  the  brain  than  could 
hare  been  the  case  had  the  beniiapherea  been  plain  and  destitute  of 
convolutions. 

The  general  arrongemeut  of  the  coiivolutioDS  bns  been  made  the  subject 
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of  atiiUy  by  Tarioos  anatumisU  in  earlier  and  recent  timea,  but  BtHl  ro- 
qulroa  fartlicr  elucidation.  An  attenipt  to  lieacribe  luinutely  all  the  indi- 
viduul  gyri  woulJ  be  difficult  luid  useless,  owingto  their  irri'nularity  in_ 
(liHerciit  cases,  ami  their  wntit  of  symmetry  in  the  same  braiu.  NcvcrtbeleHa,' 
there  are  name  sufficiently  coiistaut  in  presence,  and  cbaracteriatic  in  aitua- 
tion  and  form,  to  admit  of  being  specially  described  ;  ami  it  aeems  probable 
that  by  a  sufficiently  cwefu!  comparison  of  the  convolntiona  in  different 
animals,  and  the  obaervatioii  of  their  development  in  tbe  foetus,  certain 
general  facts  may  be  aaoertuined  regajiling  them,  tending  to  throw  light 
iipoD  their  di-poaition  in  man, 

Pig.  364. 


Fig.  364. — Odtlikk  or  rnn  Cirbbiicic  ib  sken  rnou  tmb  left  stui,  BBDwiira  Tm 

CaHVaLl'noNS  AS  mSTtHQUIStlRD  EI  ORlT[lILItT.        \ 

V,  frontji!  lobe;  P,  parictsl  lobe;  T,  tfni[(rira!  lube;  O,  occiiiital  lolw  ;  E,  It,  fivnra 
cf  Rnlnntlo  ;  s,  a,  ^tcure  of  SylTias,  po?ttrtor  divivion  ;  «'.  a',  its  iint^rior  diTiaion  ;  C,  at 
tliu  jUDctioi^  of  llic  tvo.  marks  tbe  plan;  of  tbe  c^atrnl  lotje  or  conTolutions  of  tlie  ielatiJ 
cf  Keil ;  p,  tbe  place  of  the  verlLcal  or  occTiiLtal  liABure  ;  a.  (z',  a",  superior,  middle  and 
inferior  ftonUil  convoluli"n»  ;  a*,  inprn-orbital  convolutions ;  A,  anterior  trannverie  or 
■scenilmK  larietal  oonvolatiDU  ;  B,  posUrior  trnnsTerae  or  nacemlini;  parietal  oonvolatlrn  ; 
6,  A',  b,"  npper,  miJdle  and  lower  parielal  convolutiom  ;  e,  d,  c".  ujiper,  middle  anil 
Igq-er  temporal  conTululions  ;  d,  d',  d",  upf>er,  n^iild^e  and  louer  ocoipitAl  eoDvulutioiu ; 
betveon  h,  b',  b",  and  d,  d',  d",  are  seen  tbe  connecting  oonrolutiona  ;  between  e  and  c', 
the  parallel  Guure. 

The  Island  of  Btil  conBtitufes  the  set  of  convolutions  (giiri  ojitrti)  which 
appear  earliest  both  in  the  ftclus  and  in  the  aiiitnol  eerios.  It  is  4 
trinngnlar  eminence,  broken  eilernally  into  sliort  radiating  convolutiona, 
which,  forms  a  delta  between  the  anterior  and  posterior  division  of  the 
fiKturo  of  Sylvius,  and  it  limitod  externally  by  a  deep  sulcus.  Tliia  maiui, 
eouKtituting  the  central  lobe  of  recent  authors,  deiivea  lulditionni  interrjst 
from  being  the  centre  round  which  tbn  principal  convolutions  of  tlio  cere- 
brum are  nrrai:ged.  It  i»  oidy  brought  into  view  by  laying  opun  the  tiusure 
of  Sylvius.      (See  Figs.  3G5,  369,  and  370.) 

The  canrohilion  !•/  thf.  Sylvian  Jifavre  h  a  very  large  convolution,  which  is 
alao  early  in  ita  appcarimcc  in  animals.      Commencing  in  front  of  the  inner, 
end  of  the  Sylvian  fiseurc,  it  takes  a  tortuous  and  much  folded  courw  all 
round  that  finsure,  giving  off  niimeroua  secondary  gyri,  and  temiinates  behind 
the  fissure  opposite  the  point  where  it  began. 

The  i/ynit /omictdut,  eonvululion  of  Ok  wrpui  tatlotum,  Dt  inttmal  eon- 
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mltiliint,  is  ouo  of  the  moat  dutinut  Hnil  nymmeCricnl  convolutions  in  the 
whole  bmio.  Comnicuciiig  ou  tlie  uuilur  aurface  of  tlie  bruin,  immeiliatuly 
before  the  aaterior  perfuruted  space,  it  aiceods  a.  short  dialance  in  front  of 
the  interior  recuiveJ  uitruiuity  of  the  corj-us  caUoiuiu,  and  tliou  ruus  biiuk- 
wftrda  inunediatelj  above  that  body,  oa  for  a^  its  posterior  extremlly  :  thure 
it  tiims  downwards  and  forwards,  embiiiciug  thii  c«ralira1  peduncle,  to  reiicli 
the  entrance  of  the  Sylvian  fissura.  This  lon^  couvotution,  therefore,  describes 
a  Kirt  of  aroh  or  rin^,  open  or  inteiTiiptei  o[j]jositu  the  Sylviiin  fissure,  and 
embracing  the  corpus  cidlosum  above,  and  the  cnrebriil  peduncle  below.  It 
thug,  aa  was  pointed  out  by  Foville,  forms  a  soil,  of  rim  or  border  to  the' 
grey  matter,  whence  it  is  named  by  hiui  coneoliitiuii  'I'uiirht.  The  surface 
of  thijt  con volotioD,  especially  toivards  its  inferior  termination,  is  covered  by 
a  very  thin  cribriform  layer  of  white  subst.ince,  which,  with  the  grey  matter 
benoath,  gives  the  surface  a  mottled  aspect.  This  has  been  called  the  reli- 
eidaUil  V)hUc  tubslaunc^ 

The  niiiigiiial  coiit/A-ution  of  Ihe  laiujil-adiiu^  Jimure  is  a,  large  oonvoliltioD 
which  may  be  traced,  more  or  less  indented  or  interrupted  honever  in  its 
course,  along  the  liiia  of  junction  between  the  conve;i  and  flat  aurfaceN  of 
the  bemUphere,  foruiiug  the  lip  of  the  great  longitudinal  fisfiure.  It  com- 
niences  on  the  uuiluc  surface  of  tlio  brain,  in  common  with  the  gyrus 
foriiicatns,  and  poAsiug  forwards,  forms  the  iuuer  border  of  the  trianguiar 
orbital  surface  of  the  anterior  lobe.  In  this  part  it  is  cleft  longitudinally 
by  a  deep  huIcui,  into  which  the  olfactory  bulb  it  received,  and  wliich,  it  may 
he  tnentionod,  is  developed  at  an  earlier  period  than  the  convolution  itself. 
On  the  front  and  upi>er  surfjico  of  the  cerebrum,  this  convolution  may 
generally  be  traced  for  some  distance  along  the  margin  of  the  lougitudiual 
fi»nro,  but  Boon  becomes  mariced  by  deep  sulci  ;  and,  thus  iuterrupted,  may 
'  be  followed  round  the  posterior  extremity,  aud  sloDg  the  under  surface  of 
the  heruispUere  forwards  as  far  as  the  poiut  of  the  middle  lobe,  ruuniuj; 
Parallel  for  some  ipaco  with  the  under  pottloa  of  the  gyrus  fomicatus.  Two 
of  the  Biiloi  which  iutemipt  the  margi'ial  convolution  are  very  constant, 
-vi^,  the  vertical  fissure  with  the  fissure  of  the  hippocampi,  and  the  fissure 
of  Bolaudo. 

The  fissure  of  Ihe  hippocampi  has  a  deep  origin  in  the  inner  margin  of  the 

loiddlc  lobe  of  the  brain  between  the  fascia  deutata  and  the  gyrus  f('ruicatua, 

and  passing  backwards  crosses  that  gyrua  on  the  under  surfaue  of  the  brain, 

behind  the  corpus  callosuui,  and  proceeds  in  a  nearly  horisoutal  course  along 

the  inner  fa«e  of  the  homisphero.      This  fissure  is  important  as  forming  the 

I  reverse  of  the  elevatious  of  the  hippocampi  in  the  interior  of  the  brain,  and 

1  ma  being  (according  to  Reichert)  produced  at  an  early  period  iu  conuection 

tvith   the  general   development   of  the  hemispheres,  and  being  comparable 

I  therefore  rather  to  the  fissure  of  Sylvius  than  to  a  mere  sulcus.      The  part 

r«f  the  gyrus  fomicatus  beneath   this   fiasure  is  diatingiiishetl  aa  the  gijru» 

hippocampi. 

Tbe  fitmsre  of  BoluHilo  starting  from  behind  the  vertex  runs  outwards  and 
forwards  from  the  lon^tudinal  fissure,  ao  that  the  right  and  left  grooves 
Iform  a  V-shapad  line  open  in  front.  It  derives  its  importance  from  being. 
tcharacteTi-tic  of  the  form  of  the  brain  of  man  and  the  quadramaoa,  and 
[•eparating  two  considerable  convolutions,  which  extend  from  the  superior 
Ijongitudinal  fis.'iure  to  the  fissure  of  Sylvius.  These  convolutions,  psuulior 
]to  the  greater  number  of  Simice  aud  attaining  their  fullest  development  in 
oonstitule  the  anterior  and  posterior  irnutEerse  or  anterior  auii^ 
sterior  oMiXTviing  parietal,  convolutions. 
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The  tvrtienl  Jiamrs  of  recent  authors  crowea  Ihe  mnrginsl  convolution  In  the 
poBtcrior  pnrt  of  the  corcbnim.  extending  slightly  outwanls  upon  its  upper  Burfao! 
and  niori-  deeply  on  its  internal  nspeet.  ho  OS  to  form  >  eepimition  between  the  Bo- 
esllcil  iiariclsl  anil  oevlpitHl  lobes, 

Acvvnling  to  Foville  tlic  coQvolationH  may  he  aimnged  in  four  principal  onlcre. 
fonnded  in  a  great  mea^are  on  their  relative  eonneeCioDs  with  the  nat^or  perforated 
■pnvD.  nliich,  in  hia  eatimntion,  is  a  part  of  the  highest  importonco. 

Thojiisi  order  iwues  from  tlie  perforated  epace,  and  conBlats  of  two  portions.  One, 
largo  and  vertical,  ia  Iha  gyrus  fomleatuB,  nilhout  ita  ascending  eeeondar;  gyri  -,  the 
other,  abort  and  horixontal,  ii  the  alighlly-elevsted  ridge  irbich  bonnds  the  perfonl«d 
ipaue  in  front  ftod  on  the  outer  aide. 

Pig.  36S. 


Pig.  365. — RiBRT  niLt  or  Tin  Rkii!!  niTtPin  bt  i  ViaTieiL  ARncPommna 
SeOTIoit  (from  Tajioua  Bi>nrv'<«  and  from  aatare),     \ 

1,  gT«t  anpeiior  or  loarginal  wnTololion ;  3,  mnnilulion  of  Ibe  eorpui  callnjnia :  3, 
■eeoodar;  eoatulution*  mnniag  hetwwn  >hii  aud  Ihe  prfeediog ;  wilhin  the  namben 
&,  S>  S.  Ifae  oorpuji  eaUoeani :  4,  Ihe  fifth  Taotriete  ;  5,  llie  third  Tcstiiele  (Ma  Pig.  S7r . 
br  a  larger  tio  of  thwe  ^itrts)  ;  5',  pitnitnry  hiut}  ;  t,  immediate  beUnd  tht  eorpntil 
oaadiigeaiioa  u»l  pioeil  gland;  +,  the  foarlh  Teotiiide ;  7.  poni  Vindii ;  8,  ntdatlt 
Milnaiwla  ;  S,  cerebtllui ;  the  uiddle  lobe  ihoning  the  wction  of  the  arbor  Titas ;  \.  the 
■Ifefliulj  kilb  ;  II,  Um  ritbt  optie  nerve ;  the  cwaaiann  est  through ;  III,  the  right 
I  0f  the  third  pair. 


n*  mftmd  orilvr.  alM  aMuiiliug  of  tiro  portioni.  mmmeDoes  IrDin  Ike  benMBla] 
poitiMi  «f  the  fine  order  OB  tfa«UmiUarthe  perforxltd  »pae«.  Ooe  pan  "inTtTwyaih 
with  tbe  M*iyipil  coevDhitwa  of  the  longiludioal  Gsiure,  aa  already  ikeaibed,  tic«pl 
tW  pwi  of  n  Wt  th*  wUtilaBrGKe  o(  the  anterior  iebe  Bhich  lie*  to  Ihe  miLer  aide 
of  th»e)lbelH]r  Mk**:  the  olbr  part  i>  the  convoUitioii  of  the  Sylviaa  finnre^ 

Tht  tkitd  ori«r  cnnaiita  of  Ito  aeia.  of  w  bkh  oae  occupies  the  uiBer  avrh«  of  tha 
fci»li|>Fr8tmi4MMtetothcgyniafonuc»tM  Id  iu  ahole  tengtk  vitk  the  inaixiMl 
«MnalUiM«ftheloagitndia«lfeamu«i  tb*  otW  iM  Iim  in  tba  Sjhian  finwa,  bina 
A* bkad «r  IM. ud ouerta  tfce  akact  horiwald  portioa  at  tlM  fim«rte'BUh 
IhacoMTCtaUM  aanoaMbw  liU  Enare. 

tlMaa«*«tatioM«rtb*><ffaoidsr,  Ika  lafgnt,  te^eM,  tail  laut  tvBBatncal  of 
an.  ire  SiBa  iMaefcrf  fcaw  the  mfaKad  itMa,aad  Ian  m  whtioala  tka  AM 
vim  «C  BfTBlaiiaw,     Thej  ttmnA  fta  t»a  waralatteaa  rf  * 
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togelber,  rli^  tbe  margtiutl  conrolution  of  tbc  median  Qi^ure  and  that  of  the  Sjlilui 
firaare,  and  occnpj  the  onler  or  convex  surface  of  the  cerebral  bemUphere. 

I,enret.  by  sn  exlcniteil  compirimn  of  the  ImJiu  of  iliSeRat  inimal^  wu  led  to 
diride  mammilla  into  fourlMngroupv  uvflrdilif;  to  the  ilUpn*ilion  of  Ibe  con»oliiliotl«. 

Id  the  loiresl  or  Klmplest  group,  including  the  bat.  male.  &Dd  n<,  the  .Ss'ri'ai 
Jamrt  ia  the  only  dirisiaa  of  the  lurfacc  preaont,  or  along  with  it  a  few  very  slight 
«ulci.  Id  a  hi^cr  group,  containing'  the  fox  and  dog.  and  presenting  In  a  mnrkoil 
form  the  typical  mode  of  diviaian,  Ijcuret  recognise*  ^a  fUndamfttltd  i\x  coDVolutiona 
— four  external,  including  the  superior  msrginnl  and  that  of  the  liwQre  of  t^ylviua, 
and  tvo  intj>msi,  riz..  the  aupnorbital  and  gyms  furnicatus.  Id  Other  j^aps. 
together  nith  Tarioao  other  modiGcittions  of  form  bj  subdiriaioa  or  bj  nnioD  Ibroagh 
Bupplemealal  ones,  the  nombcr  of  tho  fundameDlal  coDTolutiona  ii  frequcDtl;  reduocd 
to  fi»e  or  to  four. 

In  the  brain  of  the  elephant,  on  the  othor  hand,  placeil  bj  Learet  in  (he  thirtecntli 
graap.  he  rooagoiM*  the  luprrior  traatvne  convolntions ;  and  in  the  last  group, 
comprehending  the  qaadmmana.  these  tiansTcne  conrolutioas  are  two  in  nnmber. 
and  are  aepanlled  bj  the  groove,  named  by  I><nret  fissure  of  ItoUindo.  These  trans- 
verse or  ascending  parietal  eonvolutiona  are  a  eonntant  and  iFell-markod  featarc  of  tho 
banutn  brain.  In  wbich  tliey  attain  their  highest  development. 

Pig.  388. 


?;g.  3(58.  — OoTLiiiEor  tna  Isitkb  Sormok  or  ihb  Rioht  n*tr  or  tiia  Bbais, 
gHuwixa  tni  PuHcirtL  Lobes  and  CoKvoLuTio^a  AccoRDma  to  GnATTOtlT. 

P,  frontal  lobe ;  F,  parietal  ;  0,  occipital ;  T,  temporal ;  r,  fis.'tare  of  Rolando  ;  /, 
froDtO'pArietdU  ftasnre;^',  ianer  per]>cn(licn]ar  or  occi  pi  to- parietal  tisaure ;  A,  tbecalca- 
line  fissure  of  Roxley.  and  with  Lbe  line  continued  forwards  betveen  17  and  Jt,  tbe  hipi^i- 
rampal  finore;  h\  eonvolntion  of  the  hippocampus  ;  ^.  gyrus  forutcatns  or  convolution 
of  tfaja  aorpin  nallosnoi  ;  j.  Sylvian  fissure  ;  I,  olfactory  bulb  1  II,  optic  Dene  ;  II  I, 
thinllierTei  C^  cerebellum. 


More  recently,  Oratiolet  has  arranged  the  convolntions  with  great  detail,  aecorJing 
to  their  moet  distinguibhing  common  features  in  man  and  the  aimln:.  On  the 
external  sarGuK  of  tho  hemisphere  he  diaiingnisheB  five  lol>es,  vli.  the  froitlul  and 
pnnefcif  aboTC  tho  fiwnrc  of  Sjlvitu  ;  the  Uinpnrn-nphranidnl  below  that  Saanrc  ;  the 
aKi/iila!  behind  it,  and  lbe  island  of  Kcil.  or  ceiifrai  lobf,  within  the  bssnrc.  The 
troBlal  lobe  be  diviilea  into  an  orbital  and  frontal  portion,  and  in  the  frontal  portion 
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distinguUbes  a  superior,  tniddh,  and  inffriur  litr  of  cohtoIu lions.  In  tlic  psrieur 
loljc  arc  the  ttiii^rior  Hnd  povlcciur  k^cpmUhij  cotiV<'tul Um"  t^^^avolution  of  ItolaDdo) 
BoiTouudiHg  the  BsBure  of  Itolando,  and  brliind  tUeso  n  rurifrf  folif.  In  iLe  |j;aiporo- 
apheauIdM]  Jiibe  are  dcacriUci  u  ^iip^rior,  middle,  and  ipjei-ior  convolution,  lying 
jiarnllel  to  tlic  fiisure  i>f  S.ylviua.  'I'lie  oucijiital  lobe  prenenls  hUo  llirrr  tiers,  but  lena 
dialinet  tlian  tboec  of  the  frontal,  nnd  bet^ides  tlieee  arc  Tour  convalutioDB  anitiiig  the 
occitiital  nnd  parietal  1o1«b,  named  bj  Gratiolel  plia  dt  }iataage,  or  the  cooneoliiig 
coiivolulioiii^. 

The  iiilprnal  eurfaoe  of  tlia  hemiBpLere  Gratiolet  divides  into  tlie  fronto-parietat 
(ill}'',  corri^epondin^  in  extent  tn  tlie  frontal  and  parietal  loliea  of  the  external  surfaec, 
and  limitfld  behind  by  tlio  int'^tat  peI-pfJldi'^^1l1r  jigsMrf.,  the  ocripitnt  Uilje  between 
that  fiacre  and  the  fi&turc  of  the  liippocampi ;  nnd  Iho  "ceijiihi-lrm/Minil  lobe, 
inelndizig  the  tentorial  Eiirface,  and  extending  outnarda  to  the  ephenoido- temporal 
Iol«. 

It  is  to  be  remarked,  howerer,  that  the  dirlsioiu  and  nomenelatnre  nf  OnLiolet, 
however  nECful  they  may  be  for  the  purpose  of  explicit  eompatison  of  the  convoln- 
lions  of  the  hnmun  brain  iritk  those  of  the  quadrumana,  the  atndy  in  nliirh  Ibe 
inventor  has  made  use  of  them,  are  yet  of  a  eomcwhal.  artificial  deBcription,  and  may 
not  be  ap|ilicibtc  to  a  more  extended  comparidon  of  the  diiposition  of  the  convolu- 
tions among  animalflr 

From  lleiiihert's  plates  it  ia  apparent  that  the  internal  porpendlralar  fii^nre  (oeei. 
pilo-pariclal  of  lliixley}  is  the  upper  of  tn'o  hraneliea  iuto  which  Iho  fissure  of  the 
hipjiooampi  divides  posteriorly  in  its  first  devclo]imcnl,  nnd  which  together  nith 
that  fisKUrc  constitutes  his  _/uv*iira  itccipitutin.  The  inferior  branch,  tlie  poaterioc 
part  of  the  fiEtsnra  of  the  hippocampi,  ia  the  m/ranne  fimiirt  of  Huxley. 

Not  only  the  comparison  of  Iho  brnin  of  man  with  ihusc  of  other  animals,  but  like- 
wise the  eoniparison  of  human  Imiinn  one  with  another  establishes  the  eiislence  of  a 
relation  between  menial  development  and  the  complication,  si/e,  and  depth  of  the 
oerchrol  convolations,  and  the  extent  of  lite  )^cy  matter  conlained  In  them. 

On  the  subject  of  the  cerebral  convolutions  the  re-ider  maj  consult,  in  nddilioa  lo 
the  works  of  Arnold,  Tiedemann,  Foville  and  Beiehcrt,  that  of  Lcurcl  and  Grnllolet. 
"Anat.  Cotnp.  du  Syslftme  Nervoux,  1839-57."  Gratiolot,  "Mem.  sur  les  Piis 
CCrfbraux  de  IHomme  Ot  dc»  Primnles,  ISSj."  R.  Wagner,  "  Ul"cr  die  lypischcn 
Ventchiedenh.  der  ffindnngen  der  llcmisphUren,"  4c.,  Gotting.  Ififill  62.  Hnsclikc, 
"  Seblidel,  Him  nnd  Seeic,"  1851  ;  Huxley,  "  Brain  of  Atelea  paniscos,"  I'roc.  of 
Zool  Sac.,  June,  1S61 ;  J,  Marshall,  "  Un  the  Drain  of  a  Busb-woman,  and  on  the 
Btains  of  two  Idiots,  tc  ,"  Trans.  Roy.  Soc.  1863. 

Babr  op  tue  CsiteiiiitrM. — When  the  brain  is  turned  vritb  its  base  upper- 
most, and  the  pnrti  of  wUicIi  it  is  conipoaecj  aro  ullowed  to  fall  ulighlly 
asunder  by  their  own  weight,  two  coiiRidoralilo  masBue,  couaisting  of  whito 
suh.ttance  exteiuiiily,  are  soeu  emerging  together  from  the  fore  part  of  the 
ponN  Varolii,  and,  separating  from  each  other  aa  they  proceed  forwards  uud 
outwiirdii,  to  enter  the  iuuer  and  under  part  of  the  right  aud  left  cerebral 
hemiapherea.  Thuae  uhite  masses,  which  aro  marked  on  the  BiirfiLco  with 
longitudinal  strife,  and  have  somewhat  the  appearance  of  large  bniidlea  of 
fibres,  are  the  ptiiioic'fs  or  crura  of  the  carebrum.  Immediately  before 
ODterinf;  llio  oor res ]ion ding  hemiBphere,  each  is  crosaed  by  a  flattened  white 
L  coed,   namod  thu   iipHc   (riicl,  which,  Hdhering   by  jta  upper   border  to  the 

^H  peduncle,    i«  directed   fo^wa^la  and  iiiwanls,    nnd   meets  in  front  with  its 

^^  fellow  of  the  opposite  iirlo  to  form  the  optic  comniisaura,  from  the  fore  part 

I  of  which  the  optic  nerves  proceed. 

I  Limite<!  behind  by  these  diverging  peduncloH,  and  in  front  by  thu  oon- 

I  Tcrgiug  optic  tracts,  is  a  lozenge-dhaped  interval,  called  tlio  infcrpi^vnctilar 

I  ajiur«,  in  which  nio  found,  in  tericH  from  behind  forwards,  the  posterior  per- 

I  foratcd  apace,   the  corpora  nlbicantia,  itud  the  tul>er  ciaoreiim,  from  which 

I  is  prolonged  the  iiifuudibulum  attached  to  the  pituitary  body. 
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etweeu  the  poduuctes,  the  bottom  of  which  u  composed  of  greyUb 
coDuectiag  the  Jivergiiig  crura  to'„'eth«r,  and  named  poo*  Tariui. 
|]t  in  p«rf(irut«(l  bj  uumeruua  am.ill  openings  fur  the  piusa|[a  of  blaod-?ea4eU ; 
j.Wid  Bouio  hurkoiitd  white  ntria:  UHUiklly  jjitss  out  of  Iha  grey  m»tter  aud  tum 
[round  the  peduDcteg  iinmediatolj  aboie  thti  pone. 


Fig.  Bfl7. 


P. — Bjisi  or  TBI  Bkain  kith  th«  OiuaiiiH  or  toe  Cimiskal  Krhvei.     ( 

Thtt  fignn  i>  takan  fVum  an  idult  nule  bmin  nhicL  liail  tiMU  hiirdeiicd  in  alcuLol. 

I,  Bnperior  lougituUjDiLl  fiaiure  ;  2,  fiKBure  of  Llie  i>iriictory  trnct  aod  lowur  piLrt  of  the 
auperiur  cuuvDlutiof) ;  2',  grbiL&l  convulDtioQS  j  S'',  cttcnud  or  inferior  froDlal  conTotii- 
ti-ra  ;  3»  uiner  I4rt  uf  the  fisHuro  of  SjIfiiu,  nfrAr  the  nnleriDt'  perfirTnlcA  epol ;  3,  I),  aaler 
|«tt :  4,  ionei  canTolutioD  of  the  tvni|>unU  lobe  ;  i',  miidlo  (.'ODvututinn  ;  i".  niit«r  cou- 
Tulolioa  ;  G,  Ci,  occipital  Ube ;  6,  nu  tiie  right  pjruDiJnt  ImcIj  of  tlio  mcilulla  oblongsUi 
kboTt  the  JecusMlioo  ;  7.  Dmygtlaloid  lolw  of  ibe  cei«l>ell<iin  ;  8,  biventnl  lobe ;  9, 
labalaH  gnuilia;  10,  posterior  inferior  tube;  +,  the  iuleriur  Ttnitifurui  proeoe ;  T, 
elfsctjir;  bulb  ;  I',  the  liact  diviJed  on  the  left  side,  aliowiag  the  thrL-e  while  etrin  l>j 
vhich  it  is  oonneoted  with  the  braio  ;  li,  id  the  anterior  perforaU^ci  B]>oti,  mark^  the  Ti||;Lit 
oplic  nerve  ;  the  left  haa  beiiu  cat  abort  ;  111,  od  the  right  orua  cerebri,  denotoR  tliii  third 
pair  i  IV,  DD  the  inner  L-cnrolntiob  of  l.hu  middle  lobe,  the  fourth  pair ;  V,  the  triKC 
riinna ;  VI,  oa  the  pons  Varoiii,  the  siith  ;  VII,  aim  on  the  pona  Varolii,  the  sevenlli ; 
VIII,  on  tbe  left  lobe  uf  the  Mrebolliim  betuw  ihe  huriiontal  fiwuie  aod  the  doccuUiii, 
denoua  tbe  eighth  puiri  IX,  on  the  upper  part  of  the  right  ■mjgdaluid  labe,  denoUa 
the  ninth  pair  ;  X,  un  the  ^me,  the  euboecipital  cerve. 

The  eorpiira  albicantiu  or  mammillarin  nru  two  round  white  omiiieiices  iii 
front  of  this  totsa,  each  about  the  Jiize  of  a,  smrdl  pea,  surrounded  by  grey 
matter,  and  ooDuected  together  ooruBa  the  middle  line. 

The  corporn  albicanlJa  nre  foniKd,  as  wili  liercafler  be  txpluincd,  bj-  the  anterior 
«3lr«niti«a  of  the  fornix ;  beace  the;  have  aleu  beeo  uuuicil  bullit  uf  ihs  furnix.     In 
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Ihe  tielafi  llipy  arc  nt  Rnt  hlcndod  togother.  bihI  tbey  become  nepurutei)  nliiiut  the 
bcgLQiilnj-  of  llio  Kcventli  month.  In  nioat  vertebrate  anitaala  Ihero  in  but  one  wUito 
emineDee  or  uorpus  ulbican^  in  tlicir  pluce. 


Fig.  388.  Fig.     SaS.— View    fn-ia 

BKFoKK    or    TnH   Me- 

buiu  ObLO!I«J>TA, 

POSS    VmoLII,     CKtRi 

Cebebri,    and    otiier 

CkNIKAI.     PuETlOBS    Ot 

TUK  EsoEi'uixoir. 

On  tbe  rigbt  siile  the 
coDTolntious  of  the  cen- 
tral lube  iir  ialniiiJ  o(  Iteil 
bave  been  [eft,  toi^lier 
with  n  «uuill  part  of  the 
nnterinr  Ctfrcbi'o]  codtoIu- 
tiaua :  on  tbe  lelt  «ide 
tlietfe  have  be^n  r?moted 
hj  an  inciaion  CJirriwi 
between  tbe  tbilimng 
o|itieu»  and  the  cerebnvl 
bemiaidiere. 

r,  the  ol  factor;  trnct 
cut  fjboi  t  and  lying  lu  ita 
gruove  betnceu  two  eon- 
volutloaa ;  II,  tbe  Leit 
0|ilic  nerve  in  front  of 
tbe  cuiuiuiasuie  ;  11',  tbe 
rigbt  optio  Ut,at;  Th. 
tbe  cut  eurfaee  of  the  left 
tliuliiniUH  0|itkuB;  C.  the 
central  lobe  or  idond  uf 
Keil  1  Sj),  fiuure  of 
Sylvias;  x  x,  locaa 
[lerforatiH  anterior ;  t, 
the  exlt'i'iial,  aud  i.  the 
iutemal  ebrpuii  geuicu' 
latnm  ;  h,  the  lijiHiphvais 
cerebri  or  pituitarj  IhkIv  ; 
ti\  tuber  eiTirreiiin  with 
thcinfundibotum ;  u,  one 
of  the  [corpora  allticobtiji ; 
P,  tbe  cerebral  peil ancle 
or  Qraa ;  /,  the  fillet  ; 
III,  dose  la  the  bA 
oculomotor  nsrre  ;  k, 
ttie  looDB  perfontDi  poa- 
ticuB  :  PV.  pouB  Torolii ; 
T,  the  greater  root  of  the  fifth  cerve  ;  + ,  the  lener  or  motor  root  ;  on  the  ri|;hl  lide 
(bia  +  ia  jdooed  on  tbe  Oooaerian  ganglion,  and  pujots  to  the  lesecr  root,  where  it  proceeds 
to  join  the  iiifL^rior  ULaLlLlary  riprre  ;  1,  ojibtbalmio  divisioij  of  the  fifth  nerve  ;  2,  MipeHor 
maiillorj'  division ;  3,  ioferigr  maiiUftrj  diviiion  ;  VI,  Iba  aiith  rorre ;  VII  a,  the 
facial ;  VII  6.  Ibo  anditorj  nerve  ;  VIII,  the  pnen mo- gastric  nerre  ;  VIII  a.  the  itloaso- 
pharyngeol ;  VIII  i,  tbe  apinal  occesaory  nene  ;  IX,  the  hjpogloSMl  nerxB  ;  //,  the  IIjc- 
cuius ;  f/i,  the  horizontal  Gaaore  of  tbe  cerebellum  (Cc) ;  am,  the  amygdala ;  pa.  tbe 
•uterior  pyramid  ;  u,  tbe  olivary  lB«ly  ;  r,  the  reatiform  body  ;  d,  tbe  aolcrior  raejion 
fissure  uf  ihe  apinal  cord,  above  which  tbe  dcousaatiou  of  the  pyiamida  ia  repreaeoted  ; 
CO,  the  anti^riDr  cidamu  ;  cl,  the  lateral  colnmn  of  the  spinal  cord  ;  CI,  the  subDoeipil>t| 
Ot  firstcervical  aerve. 

The  tvbrr  cincrtum  is  a  kmina  of  gcej  matter  extending  fornards  from 
tbe  orpora  albicaiiUa  lo  the  uptic  com^iii.saure,  to  wliii^h  it  ia  attached,  and 
formiuij,  as  afterwards  described,  part  ot  the  Boor  of  the  tbirJ   ventriolo, 
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nn  tbe  middle  it  is  prolougod  iuto  a  bollow  couical  pi'oceM,  tlie  isfuudi- 
|l>lllum,  to  the  estremitjr  of  which  is  fixeil  the  pituitary  boily. 
f  The  piluihtry  Uily  or  hiipojihy^if  crrthri,  foiKieily  cjJliil  pitnitBry  gtsud, 
from  its  beiug  erruiteouiily  siippused  to  diauharge  jiUnitii  iuto  thii  uuBtritx,  in 
«  sm&U  redJiah  grey  miLs.'',  of  a  stiliiewhat  flatteueil  or.i!  f<liii;)0,  widaat  Lii  Iha 
tTAtiBverse  diroction,  and  occupying  tlie  Bc->lln  turcica  of  the  apheuoiil  Iwne, 
It  coiifciats  of  two  lobt's,  of  which  the  anterior  ia  larger,  and  concave  behind, 
whore  it  embraces  the  smaller  pontcrior  lobe.  Ita  wi-ight  is  from  five  to  tim 
giikins.      In  the  adult  it  is  uoUj,  and  of  a  firm  consistence. 

The  anterior  lobe  couBiats  of  two  kinds  of  matter,  oue  haul  anil  grey,  tlie 
other,  situated  within,  aoftai'  and  of  a  yeUowlBh  uhite  colour.  The  posterior 
lobe  in  darker  and  redder  than  the  anterior.      Both  lire  very  vascul&r. 

L  The  piluilarr  hodj  sppean  to  approach  in  etraL-turc  to  the  Taaculsr  or  duct- 
RtMglaDili.  Bucb  a  the  tliyrotd  and  suprarenal  IkilIUs,  ic  Accurdini^  to  Sliarpey's 
obeerratioud,  with  which  tliote  of  tubtcquurit  M-rlieri  agree,  it  diScn  gniatly  ill 
Btnictore,  ut  least  in  it«  aolerior  anil  lari^ci  lube,  Crum  any  uUier  part  of  the  cnce- 
phaloD.  The  «abetance  of  the  anterior  lobe  appeara  la  Ic  cuaalilutcd  hj  a  tnem- 
branoaH  tiuQc  funning  little  round  cuviti«c  or  luruU  whi^b  urc  packed  full  of  nu- 
cleated cfllii.  The  loculi  are  furuied  of  traiiRpnrent.,  simple  membrane,  with  h  few 
fibre<  and  i.'orpniolea  nuembling  elon(;aled  tell  nuclei  <iia|ii>iicil  round  their  walls, 
The  cclia  contained  in  the  caTiticH  are  of  tbHius  tim  and  tbapce,  and  not  untlke 
Derre-celU  or  ganglion  globules;  the)'  arc  culleulcd  into  round  elusters.  filling  ihc 
caTJliea,  and  are  mixed  with  a  BcmiSuld  f>raiiu1ar  Bub)<liini.'e.  This  thin  granular 
Diatlcr,  together  with  the  celts  and  little  epeekii  of  a  clear  glairy  subslAucD  like 
niaeiu,  can  be  aqueezed  from  the  cut  BUrfaee,  in  the  form  of  a  thick,  wbite,  cream-like 
fluid. 

In  the  fcetiiB,  the  pituiiary  body  la  proportionally  large,  and  contalna  a  mvity 
vhich  commnaicaleR,  throngli  that  of  the  inrundibulum,  with  the  third  ventricle. 
This  body  ia  constantly  present,  and  baa  the  aame  coniiection  with  tlie  hiain  in  all 
f  ertobrale  animala. 

In  the  middle  line  of  the  base  of  the  lirain,  in  front  of  the  optic  commia- 

Bure,  ia  the  anterior  portion  of  the  great  l(>ngltudiual  figure,   which  passes 

down  between  the  hemiapberca.      At  a  abort  distance  in  front  of  the  com- 

I  iniKBure,   this  fissure  is  cioaaed  transverrely  by  a  white  mafs,  which  is  the 

I  BDterior  recurved  extremity  of  tlie  corpus  calloxum.    Ou  goully  turning  back 

J  the  optic  commissure,  a  thiii  couuecting  layer  of  giej  t^ubstauco,  the  luntiua 

'o'lKrea,  is  seen  occupying  the  sjiace  between  the  corpus  caJlosum  and  the 

d^mmisBiire,  and  coutinuouE  above  the  couiaiaaure  with  the  tuber  cinerciim. 

It  in  connected  at  the  eidea  with  the  groy  substauco  of  the  iinterior  |>erfi>ratcd 

■pace,  and  forms  part  of  the  anterior  boundary  of  the  third  ventricle  :  it  ia 

r  Homewhat  liable  to  bo  torn  in  removiiig  the  brain  from  the  skull ;  and  in 

Llliat  case,   an    aperture   would   be   made   into   the   fore  port  of  the   third 

I'tcntride. 

Al  *  short  distance  outwardH  from  the  Uniiua  dnerea  ia  the  anhrior  prr- 

TtUtd  tpol  (locus  pcrforatUB  anticus),  a  depression  near  the  entrance  of  the 

jrlriMi  fissure,  floored  with  grey  matter,  and  pierced  with  a  multitude  of 

Famall  holea  for  the  pafaage  of  blood-vessels,  most  of  which  are  destined  for 

he  corpus  striatum, — the  deeper  poition  of  the  brain  beneath  which  it  lius. 

The  grey  eurfaco  of  each  perforated  Bjiaee  is  ctosised  by  a  broad  white 

band,  which   uiay  be  traced  from   the  middle  of  the  under  surface  of  the 

corpus   calhHum   in  fiotit,  backwards  and  outwaida  nlong  the  side  of  tlie 

lamina  ciuerea  towards  the  etitriincc  of  the  Sylvian  fiuuic,      Tbese  bauds  of 

I'the  two  sides  arc  named  the  iieduiidcs  of  Ihc  corpui  cal'oniim. 

When  the  entire  encephalou  is  viewed  from  below,  the  back  part  of  the 
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UTider  BHrfuco  of  tlio  cerebrum  ia  concealed  by  thu  cerubelliim  *iid  the  pons 
Vnrolii.  If,  however,  those  parts  lie  rcmoTed,  it  will  bo  seau  that  the  two 
hemiaphorea  of  tlio  ooiebnim  nre  ai'paratetl  behind  as  they  are  in  front,  by 
tho  desceut  of  the  [jrcut  loDgitudinal  Gsslire  betnoou  them,  aud  that  this 
fiuaro  ii  arrested  hy  a  croiis  iuhbs  of  white  substauce,  femiiug  the  posterior 
ettrttniit/  of  the  corpus  cnllosum.  Tliij  posterloi'  part  of  the  groat  loiijji- 
tudiual  fiasure  is  longer  thau  the  anterior  portion. 

XKTBBNtx  pahts  or  thb  gerebruu. 

The  anatomy  of  the  interior  of  the  cerebrum  is  most  convRniently  studied 
by  remoring,  nfter  the  manner  of  Vieusaens  and  Vioq-d'Azyr,  snccessive 
portions  of  the  hemisphereB  by  horizontal  eectiona,  bcgimiiog  from  above. 

Pig.  309. 


Pig.  389,— ViBvr  or  tni  Coaru*  CiCMStm  »bo>c  amtb  (from  Bajipcj  after  Poiille).  4 

The  Dpper  surface  of  l)ia  corpus  callueam  lias  beea  fullj  « xp>iud  by  (cpnrnting  tlii! 
wrebral  hemispheres  aticl  ttiruurng  them  tu  tbe  aiile :  the  gyriie  fomiaitu-a  hna  been 
doldcbm],  and  tbu  trar^j^venie  fiUrus  of  the  ojriiui  cnltosutn  tracod  fur  fwme  dJatADCD  lain 
tlie  ocivbral  medullary  subetikDce. 

I,  the  upper  surface  of  tlie  corpus  taillonum  ;  2,  median  furroT  or  raphe  ;  3,  longi- 
toilinal  nlriic  lioaniiinK  (lie  furrow  ;  1.  Bwelliiig  formed  by  tbe  Imnaverse  banda  aa  thej 
pusB  intii  the  ccrthruni ;  !;  anterior  eitreinily  or  knee  of  Ihe  corjiua  callasnin  :  6.  pns- 
Uriur  GjLlrt^niLty  :  7,  aulorior,  and  S,  ponkTior  pan  of  the  uiosa  of  &hrei4  prtioHediiig  from 
the  corpus  callo^mu  ^  Q,  loargia  of  the  awclling  ;  10,  anterior  jiart  of  the  oonrulutioti  uf 
lliB  corpna  catloaum  ;  II,  bem  or  band  of  uniuu  of  this  convolution  ;  12,  internal  ovn- 
Tolutioua  of  the  psriLtsl  lobe  ;  13,  up[«;r  surface  of  the  cerebellum. 


The  first  horixontal  soctiou,  to  be  mode  about  half  na  inoh  abova  tbe 
oorpu«   caJloBiiiu,   disjilays  the  intem.i!    white  matter  of  each   lienjisphBrB, 
oliled  with  red  tpots  where  its  blood-veasols  have  been  divided,  and  aur- 
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rounileil  on  all  ni'les  by  the  grey  matter  nliich  is  M»eu  to  follow  closely 
tlie  convoluted  aiirfnce,  and  to  be  of  neurly  e<iu!il  tllickue'B  at  aU  points. 
This  white  ccDtrut  luass  in  eacb  bemisphere  wtu  iiaiusil  by  Vicq-d'Axyr 
rtiitnim  orale  minus.  Ou  xepiirating  the  remainiiig  portions  of  the  two 
hemiaphores  from  ench  other,  two  sulci  are  Been  to  ellst  between  the  corpus 
cAlloAnm  and  the  gyri  inimiMlLitely  in  contact  with  it,  viz.,  the  gyniH 
fomicxtua  of  ench  side.  Thi-so  sulci  were  distiuguislied  by  tbo  older  anatoiuiHta 
as  ttnliidea  of  (be  airpua  fatlustun. 

Aoother  section  being  made  iit  the  level  of  the  corpas  calloBum,  the 
nhite  anhxtanco  of  tbiit  piirt  is  seen  to  be  continuous  with  the  internal 
medullary  matter  of  both  licmispheres  ;  oud  the  bags  Hhite  medullary  mass 
thus  displayed,  aurrouudcd  by  the  border  of  cortical  Klibntauce,  constitutea 
what  is  generally  described  as  tho  Cf?i(riim  ovale  of  VieuBscns. 

The  airpiu  ri>lloeum  or  ffrciil  commiMiir-i  (trabs  cerebri)  is  a  white  struc- 
ture, with  a  length  not  quite  half  of  that  of  the  bmin,  and  approaching 
about  two-fifths  nearer  to  the  fiont  tbtitt  the  back  of  the  hemispheres.      It 

Fig.  370. 


Kg-  370. — HoBiKiSTiL  Secitob  of  tub  Rriim  snoBiKo  THR  LiTgnjL  Vbstiuolm  and 
rai  Finfi  7ENTiiii:i.ii  oi'inkp  (from  Sapiw}'  after  Vicq  iVXijn,     4 

1,  lie  Eftli  Tenlricle ;  S,  llie  two  kmtneB  of  the  iwptnm  lucidum  mwling  In  front  iif 
H ;  t,  Itmtt  hippocainpua  '.:(  the  pnaterior  curna  :  4,  hariiunlAl  secliuii  of  tbe  poatcrior 
iSwelliiig  of  tbe  corpiu  calloiuiu  ;  S,  laiddle  pArt  of  the  fomii,  i>b«re  it  hua  l>etin  sepantt«il 
■"from  ti;e  eorpna  oLllosnm ;  0,  poat{]nor  pillar  of  the  fornix  ;  7,  hippornmpuB  lufljor 
i-dsawiKling  In  Ibe  niiitiile  cornu  ;  H,  emineotia  collaler&tls  »  9,  lalcraJ  parta  of  tbs  fornix; 
llO,  ehcroid  plciua  ;   11.  tiBnia  scmicircDlarig  ;  IS,  oorpun  etriatum. 

it  about  an   inch   in   width  behind,  ,iiii!   somewhat  narrower  In   front.      It« 
thickueai  is  greater  at  the  ends  thuu  iu  the  middle,  and  is  grcutuat  bi-hind, 
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where  it  ia  nearly  half  an  inch.  It  it  arolioJ  from  bflforo  backwards.  Its 
npper  surfaco  is  ilistiiictly  owrlied  bj  transverse  fiiirowB,  which  indicate 
the  direction  of  the  greater  ntmiber  of  its  fibres.  It  is  also  tnatked  in  tha 
middle  by  a  alight  longitudinal  groove,  the  raphe,  which  is  bouudeil  laterally 
by  two  white  tracts,  placcil  close  to  each  other,  named  xItuc  longituditixdta, 
or  ntTiws  of  Laneisi.  On  each  siiie,  near  the  margin,  are  seen  other 
longitudinal  lines  (strife  loDgitudinales  laterales)  occasioned  by  a  few  scanty 
white  fibres. 

]n  front,  the  corpus  callosnm  is  nSected  downwards  and  backwards, 
between  the  anterior  lobes,  forming  a  bend  named  the  gmu.  The  inferior 
or  reflected  portion,  which  is  named  the  rnnfrHin,  becomes  gradiiaUy  liar- 
rofrer  as  it  deRCenils,  and  in  connected  by  means  of  the  lamina  cinerea  with 
the  optic  commissure,  It  also  gives  off  the  two  bands  of  white  snbstance, 
already  noticed  as  the  pediiiu-lai  of  the  ci^rpiis  calloaum,  which,  diverginga 
from  one  another,  run  backwards  across  the  anterior  perforated  space  on 
onch  iida  to  the  entrance  of  the  Sylvian  fissnro. 


Pig.  S71. 


■emiciranluii ;  y,  emineDtla  eiillatcralis. 


Fig.  371.— Tna  Linait, 

VmiTRTOLKS     OFERIO     BTj 
A    HORIIOKTAL   SeCTIOI,] 
Aim  TBK    MiDDLS  CoUfV 
Itll>o»D  OH    Till    BIDBT 

aiDR.    1 

a,   b,  nntflrior  and  pos- 
terior   |>art«   or   the    great 
lonjitiijiml      fiwnre  ;     e, 
BeoLion  of  LJib  anterior  part  ■ 
or  Ibe  foipiiB  etllmiim  ;  c^l 
postorirtr  part  of  tfao  taint  J' 
e,  the  Ipfl  chor<.>id  ptciiu  ; 
/,   tfae  lom'ix  ;   ff,   the  an- 
terior,     A,     the   poatoriuiri 
ID<1     <!,     Ihe      deaccndinf] 
cam  a  of  tlie  lateral   t«ii- 
tricla :      it,     it,      corpora 
gtriata  |    I,    /,    opUo   ths' 
Inmi ;  n,  n,  right  .-tnil  ltd 
liippoRnmpni     minor ;     o, 
fkOBturior  pillnr  of  the  for- 
nil ;  I',  the  corpuA  Amdri* 
statu  into  which  it  f^-waei ; 
Yi    oorou  arumanis  or   pea 
hippocarupi  i  h,  thciue^lnl- 
larj  avbatoncs  of  Ihi:  cerA'J 
brol  hemisphcrs  ;    r,  part 
of  the    cortical    aubatanMl 
(honing  hlteraate  fKj  uif  | 
white  matter ;  t,  i,  Utah 


Behind,   the  corpus  callosiim  temiinatoa  in  a  froe  thickened  border  (hour 
relet,   pad),   the   under  surface  of  which  is   also  free   for  a  short  distuiOB' 
forwania. 

The  under  surface  of  the  corpna  callosum  is  connected  behind  with  the 
fornix,  a  Btriicturu  to  bo  presently  doecril)cd,  and  in  the  rest  of  its  length 
with  the  luptiim  lucidum,  a  vertical  partition  between  the  two  lateral  Tcn- 
triclee. 
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Although  It  preaeDti  a  f«ir  bngltuillnal  olilte  (ilircB  on  iu  aurdre.  the  earpa*  fal- 
1  consUW  ftliniwl  eatirelj'  of  Gtirca  baling  a  tniosvcnc  fouise  toRar'lt  caoli  niile, 
t4niidiDgioamJiB[ing  manner  into  the  an  beta  nee  of  the  two  hi'miagiherca.  As  the 
whs  Ghrei  from  tho  laterior  and  pOEtcrigr  lobes  of  the  cErebrum  are  neveasarily 
aggregated  in  largo  iiaiaben  near  the  corrciipondinB  ends  of  the  corpus  callopum,  iiB 
greater  thickness  at  those  points,  in  compuriaoii  with  ihc  rest  of  <U  extent,  ii 
accounted  for  ;  and  aince  the  posleriof  lobe  renclies  farther  beyond  ths  corpoa  callo- 
■am  than  the  anterior,  the  greaUr  tliicli  noas  Iwhind  ia  also  eiplaioed. 

Latebal  VENTBrcLES,  Or,  ttntricnti  Iricorna. — Bf  dividing  the  fibrei  of 
the  corpus  collosum  ia  a  lon^tiidiiial  direction  at  a  sliort  distance  on  each 
aide  of  the  middle  line,  and  about  midniif  Ixitveen  lh«  two  onda  of  the 
hemispheres,  an  opening  is  made  into  the  right  and  left  laUral  venlri^ea  of 
the  brain.  These  veutriclea  form  part  of  the  goncml  Teutriaular  ipace 
within  the  cerebrum  ;  they  nre  aeroua  cfivitiea,  and  are  lined  by  a  deticalo 
epitheliatod  stmcture,  the  ••pciuiyma  reiifrwru/orum,  wliich  at  cert.lin  parts  in 
the  adult,  and  probably  throughout  ita  whole  extent  is  the  fmtiu,  ia  pro- 
vided with  cilia.  In  tho  natural  stata,  thn  walls  of  the  ventricles  are  moist- 
ened internally  with  a  serous  fluid,  which  sometimeB  exists  in  considerablo 
quantity,  even  in  a  healthy  brain- 
It  was  (bnnerl;  a  subject  of  dispnte  whether  the  lining  of  the  ventricles  cDn>iBt«d 
fif  epithelium  only,  or  also  of  a  membrane.  The  progreM  of  the  histology  of  Ibe 
lirain  has  aolrcd  liie  problem  in  a  manner  nliich  leaves  the  diagnilants  ou  both  nidca 
par^tly  in  the  right.  Ilisnow  recognised,  that  a  peculiar  fDrm  of  connectita  tiasuc  is 
foaodthronghontthesabstaDcGof  the  brain,  similar  to  that  vhich  hsA  tieen  ileHcribcd  in 
the  spinal  cord.  A  layer  of  this  substance,  unmixed  with  ncn'e  tissues,  hut  iu  direct 
cnntinuity  with  the  jnteretitial  web,  and  not  a.  distinct  memtirunc,  bupporta  the 
epithetiom.  It  U  of  the  name  nature  as  the  »ul:stani'c  immediately  anrrounding  the 
central  caaal  of  the  spinal  cord,  and  is  named  by  Vinihow  neuivglia  (Virchow's 
"Cellular  Pathology,"  by  Chance,  p,  273). 

The  form  of  the  epithelial  cells  appears  to  vnry  in  different  luuti,  these  cells 
being,  according  to  Kcillikcr,  of  the  flat  parcmcnt  kind  in  the  third  rentriclo,  and 
more  spherical  in  the  lateral  ventricles  ;  and,  acoordtng  to  Qcrlacb,  cylindrical  in  the 
•qneduclua  Sylvii, 

From  the  central  part  or  body  of  each  lateral  ventricle  the  cavity  ia 
extended  into  each  of  the  three  lobea  of  the  hemiaphure,  thus  fonning 
an  anUrioT,  a.  potlrrior,  and  a  middU  or  desrendiag  coniii. 

The  body  of  each  lateral  ventricle  is  roofed  in  by  the  corpus  oallosum,  and 
is  »ap«n>tod  from  it«  fellow  by  a  vortical  partition,  tlio  leplum  lucijimn, 
which  descends  ftom  the  corpus  oallosum  to  tho  fornix.  In  the  floor  of  tho 
Teiitricle  there  is  seen  most  posteriorly  one  half  of  the  fornix,  which  is  a. 
thin  layer  of  white  brain -suba tan co,  broad  behind  and  narrow  in  front  : 
externa!  and  anterior  to  this  is  tho  choroid  plexH>  of  the  InteraJ  vtniriflt,  a 
red  vaacwlar  fringe,  forming  iho  border  of  the  vdwn  interpositwn,  a  fold 
'  of  pis  mater  extending  inwards,  on  which  the  fornix  rests  ;  external  and 
anterior  to  tho  choroid  plexus  is  tlie  nuterior  and  outer  part  of  the  nfilie 
thalnmiis,  appearing  from  beneath  it  :  outside  Bind  in  frout  of  the  thalamuu 
in  the  corpus  itr'nitiun  ;  and  between  those  two  bodies  ia  a  narrow  flat 
bond,  the  tiEtiia  leminreutaria. 

The  anUrior  eorun  ia  tho  blind  anterior  eitremity  of  the  ventricle,  pro- 
jecting a  little  way  into  the  anterior  lobe.  It  is  cohered  by  the  corpus 
calloauiQ,  and  turns  forwards  and  ontwnrds  round  the  anterior  free  extremity 
of  the  oorpns  striatum,  descending  a.s  it  proceeds,  and  bounded  behind  by 
that  body,  HUd  in  front  by  the  reflected  part  of  the  corpus  callosum. 

The  middle  or  dacendiiii;  coniu  turns  round   the  back  port  of  the  optic 
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thnlnmaa,  nliicli  npiit^iits  iii  its  cnvity  and  fonne  its  au{«rior  boundary, 
wliile  its  remninitig  l)otiiidiLrio!<  are  formed  by  the  liemiBphere,  At  its  coin- 
inencement  it  in  directed  bitckwurds  aud  outwards,  then  [loasing  ilownwards 
with  a  sweep,  it  curves  forwunis,  and  at  its  extremity  has  a  miirked  inclina- 
tion inwardn.  The  principal  object  seen  upon  the  floor  of  this  cornu  Ls  tlie 
hippoeampiia  major  (pes  liippocamjii,  or  oomu  ammonis),  a  Urge  white 
emtiiciicB  extending  the  whole  length  of  the  cornu.  The  hipp<icatnpUH 
major  boEomea  enlarged  towards  ita  anterior  and  lower  extremity,  and  is 
indpntod  or  notched  on  its  edge,  so  as  to  present  some  resenibliince  to  the 
paw  of  an  animal,  whence,  no  doubt,  its  name  of  pea  hippocampL  The 
white  fibres  of  its  HUifuce  are  directed  obliquely  backwards  and  outwariis 
HcroBa  it  ;  they  form  only  a  thin  smooth  layer,  and  beneath  them  is  ciuerittous 
matter  continuouH  with  that  of  the  surface  of  the  liemispliero.  Along  the 
inner  edge  of  this  eminence  h  seen  a  narrow  white  band,  named  eorjui* 
jimhriaUim  or  tania  lujipixampi,  which  ia  prolonged  from  the  fornix  ;  to  the 
inner  side  of  the  taenia  is  a  part  of  the  choroid  plexus,  and  next  to  that  the 
back  of  the  optic  tlialamiis.  This  cornu  difffra  from  the  others  in  respect 
that  it  is  not  a  mere  cul-de-sac,  but,  by  the  mere  sojiaration  of  the  raemT 
brnnes,  can  be  mailo  to  communicate  in  its  whole  length  with  the  aurface 
of  the  brain  by  the  fiwure  through  which  the  cimroid  ploxua  eniera. 


Fig,  373. 


Pig.  372.— A   DKKr   Viiw   nv 

THK  LjlTERlL  VxHTEICLES 
AND  TB11[n  CORKUl  WITU  TUB 
VeLUU   iNTlHPoaiTUlI.        ( 

The  fornix  liiu  been  diviJei] 
afar  its  anterior  pillars  and 
turned  back,  r,  the  anterior 
part  of  the  tnr|iqB  calliHiim 
divided ;  e,  Ihu  Ijtn  on  the 
lower  Barfare  of  the  o^pus 
(■■al^DBDm  and  r^imtx  ;  f^  ante- 
rior pilTjtra  of  the  f'^rtiif  'IivideJ 
ll.lieae  ore  reprcscnled  of  loa 
Urge  a  >lu)  ;  g,  anterior,  and 
A,  poDterior  cornu  ol  the  UtarKi 
rentricle  ;  i,  k,  oorpo™  striata ; 
q,  pea  liippocaniFri  in  the  lovtr 
part  of  the  midille  eoniu  ;  r,  r, 
thalami  apUci ;  i,  t,  tnoia  w- 
niioirculnriB :  I,  (.  chon-id 
plexni ;  i>,  relam  iutcrpusitoni ; 
X,  X,  p^irtcrior  pillan  o(  llie 
fornix ;  y^  ezninanlia  collal4- 
ralis. 


The  •ptnUnor  cornu  pro- 
jects backwards  into  tho 
substance  of  the  poHtorior 
lobu.  At  ita  extremity  it 
ii  pointed,  and  directed  iawanls.  On  the  inner  aide  of  its  floor  ia  a  ourrod 
and  pointed  longitudinal  eminence,  named  hippocampMs  iniiutr,  ergot,  or 
caUar  (irw  ;  and  at  the  junction  of  the  poaterior  with  the  descending  cornu, 
between  the  hippocampus  major  and  minor,  ia  u  smooth  eminetiea,  name 
emiiuntia  collaicrnlis,  OT  pe«  atcr3»'n'iii». 

The  hippocanipua  minor  ia  only  the  convex  side  of  the  fold  which   forma 
the  oahiarioe  sulcus,  and  pact  of  the  sulcus  of  the  hippocampi  ;   and  iu  like 
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manner  tha  eminentia  collnteraliH  correBpouila  with  Uie  puttcriar  brancli  of 
tha  fiaaure  of  &;lriii& 

A«  tome  daeamoa  Uu  rcccntlj'  takcQ  place  in  thin  iMuntry  trllh  regent  lo  Uie 
Ta\ae  al  ihe  pnsenec  of  the  hippocampui  miiior  in  ninn,  as  >  <li»litii^tivp  clmrocler  of 
(lie  hnman  brain,  it  oiaj'  bo  well  to  tncDtion  that  thii)  atiucluro  Iim  lieen  fuaiKt  wen 
in  the  hmiae  of  qiuulrumaDa  which  ilo  Dot  belong  to  the  higliGst  gj^iii]!.  In  the 
haman  eiil'ject  the  posterior  cornu  v&Hei  grcall;  in  Bize.  and  tlip  hLppncam|>uii  minor 
la  ■till  mure  Yariable  in  ita  derelopmcnt,  being  EomMimH  evarcely  to  be  rooogniacd, 
and  St  oll>en>  proportionally  large.  It  u  lUDallj  mcut  dcrclopeil  whure  the  pmlerior 
comu  IB  longCJit :  Init  linj,'th  of  tbc  postorior  cornu,  and  prominrnc'c  of  Iha  hip- 
poosmpus  minor,  b;  no  means  uci^ur  in  proportion  to  llie  rliuicn-ions  of  the  hcmt- 
RpheTf,  tint  talher  aeeai  to  be  oiwciitlcd  with  thianeaa  of  both  the  moditlhir}-  and 
cortical  substance. 

The  icpliiiH  liicidiim  is  a  thin  transIucoDt  portitioD,  pincod  bctwei'D  the 
two  lateral  ventiicli-s.  It  eitends  vertically  lietweeu  the  corpiiu  wUIobuui 
kbove,  ami  the  nuterior  p.irt  of  the  fornix  bolow  ;  and  as  the  hittor  eiukH 
down  ill  front  away  from  the  corpus  catloaiiiD,  the  septum  is  deep  before 
and  narrow  behiud.  Anteriorly  it  lies  in  tho  hollow  of  the  beiiil  uf  thu 
corpus  colloGuiu,  in  front  of  the  fornix. 

The  soptum  luciduni  is  double,  being  composed  of  two  distinrt  lominte, 
having  au  interval  between  them,  which  contains  fluid  and  is  lined 
by  an  epitheliatcd  membroue.  This  is  the  Ji/lh  rcidrUle,  ccnfric^o  of  the 
leptum,  or  Sytvian  centitde. 

Eaob  of  the  lamince  of  the  septum  which  form  the  sides  of  tho  fifth  ven- 
tricle, couRiflts  of  aa  internal  layer  of  white  substance  and  au  estemal  kynr 
of  grey  matter. 

In  the  baman  embrj^o,  and  also  in  some  animals,  the  cavity  of  this  ventricle  eom- 
municalc«  with  that  of  the  third  ventricle  in  rront  itniJ  below;  but  in  the  adult  human 
brsLa  it  forms  a  Acpamic  and  insnlated  cavity.  Tartn  deicrilH^d  a  small  fissure  in  it 
between  the  pillari  of  the  fornix;  but  this  in  unusuiL  In  discaie  it  is  aometimes 
distended  with  fluid. 

The  fornix  ia  an  arched  sheet  of  white  loiigitudinnl  fibres,  which  appe.'trB 
partly  io  the  floor  of  1>oth  lateral  ventricles.  It  couHists  of  two  lateral 
halves,  which  are  separated  from  each  other  in  front  and  behind,  but 
between  tbose  points  are  joined  together  in  the  meaial  plane.  The  two 
porta  in  front  form  the  unienvr  pillars  of  the  fornix  ;  the  middle  conjoined 
part  is  named  the  hodij  ;  and  the  hind  part»,  which  are  again  separated  from 
each  other,  form  the  posUrior  pillan. 

The  bmbj  of  the  fornix  is  triangular  in  shape,  being  broail  and  Battenuil 
behiud,  where  it  is  connected  with  the  under  surfaco  of  the  corpus  cnlloaum, 
And  narrower  in  front  as  it  dips  down  to  leave  that  body, — the  space 
botweea  them  being  filled  up  by  the  septum  lucitlnui.  Its  bteral  edges 
are  in  oontact  with  the  choroid  ploinses,  anil  its  under  sarfaoe  rests  upon 
the  velum  interpositura. 

The  anUrior  cnirn  or  pillars  of  the  fornix,  cylindrical  in  form,  deaconJ, 
slightly  apart  from  each  other,  through  n  quantity  of  grey  matter  on  the 
aides  uf  the  third  ventricle,  between  the  corpora  striata  ;  and,  curving  bacb- 
wuda  as  they  descend,  reach  the  corpora  atbicautio.  There  each  cms  tarns 
Upon  itself,  making  a  twisted  loop  which  forms  the  white  portion  of  the 
corpus  albicans  of  its  own  aide,  and  ascend?  to  enter  tha  subKtnnce  of  tha 
optic  thalamus.  These  crura  aro  connected  with  the  peduncles  of  the  pineal 
glaud,  and  with  the  t«enia  semit^ircolaria,  as  will  bo  afteiwarUs  described. 
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Tiiimediatcly  behiuU  the  anterior  pill.in,  where  they  descend,  the  fornix, 
which  further  back  rest*  upon  tlie  optic  timlami,  the  volum  iiiteriionitiiin 
alone  iulervening,  hivB  an  interval  tiu  each  side  loft  between  it  iinil  tho 
groove  where  ihe  optic  thalamus  nnd  corpus  atriatuni  loeot.  This  intorrul 
lendfl  from  the  kteral  Teiiiric'e  to  the  third  Teutriele, — the  space  between  the 
thuUmi  and  beneath  the  velum  iiiterpositiim.  The  openings  of  opposite 
Bidea,  passing  downwards  and  backwards,  meet  in  the  middle  line  beloir, 
and  thus  is  produced  a  pnsaage,  tingle  below,  but  dividing  into  ttro 
hnvnchcB  above  soiueivhat  like  tho  letter  Y,  and  forming  a,  cotamunionlion 
between  the  third  ventricle  and  both  lateral  ventricles.  This  paaaage  is 
named  the  fornmen  of  Mouto,  ot  forumen  comment  atileriuf. 


Fig.  S78. 


Fig,  873,  A.— LowBR  irro  Bioi  riaTorrnm 
Cebebbuh  ur  rni;  Lkft  Siim,  snowiiia  t&h 
I'osTBKioa  mo  AIidiilb  Coniiuii  op  ma 
LiTKSiL  VKKTnii:LR  ci'EStiD  <>l:er«J  froiu 
Hinclifeld  aod  Leveillj).      ( 

1,  1',  inner  {ronTolutioii  ef  tho  totnponl  lobs 
turning  round  ioto  the  er>nvalulion  of  the  gjrua 
foTiucAliu,  and  showing  on  ita  euiToiv  the 
rcLiculiLtfd  Btruotura ;  %  cut  flurfai^e  of  tha 
ccrchrol  liemiBjihete ;  3.  point  of  tlie  |miterior 
cornn  ef  the  latent  ventricle  ;  3',  eminentut 
enllAteratia ;  4,  cut  eurface  of  the  lover  nnd 
iiMk  |>art  of  the  c<^rpus  atI[iK<uni  dirldi^d  nmr 
tha  niiildle  ;  4'.  idafwd  on  lh«  eKteoaJoii  of  ttjs 
eitrpus  ciilloaum  into  tb«  cerahrjil  hemiiptiere, 
]>olntH  hy  a  tine  tn  the  hip^tocampmi  minor  iq 
the  poBt^rt'irconia  ;  5,  cut  eiLge  uf  the  pOBterior 
liillftr  of  the  forLLx  pofKln^  down  at  5',  into 
tlie  hippoi^jimpnn  major  and  corpuBfintbriatum; 
U,  continuation  of  the  crirp[iif  limbi^iAtQia  or 
Isenia  hippocampi;  0',  ]ies  liippocarapi ;  7, 
falcia  dentata  on  tha  inaido  of  the  oliite  sub- 
■tanoe  of  the  tenia. 

Fip.   373,    B.— SkCTIoii  op  ina  HiPPoeiHPDg 

MlJOE    to   snow    TUK    *nBtSO«»IE[fT  «»   TUB 

Obi(  iSD  Wbitk  SussTisi-i  (froca  Muju). 

n,  white  la;>er  on  the  surface  of  the  liippo- 
eampOB  ;  b,  grej  luh^ljince  which  ia  inTolntal 
from  thu  aurfaec  of  the  neiehbouriiigcnniolutjon ; 
f,  fucia  dentata  ;  if.  while  rcticolue'l  nib- 
atancc  of  Ihe  lower  part  oF  tlie  ^ttub  foniicatui ; 
<,  carit;  of  the  laWral  Teotricle. 


■ 


'  The   jtcsltrior   crurn  or  pilliiTt  of  the 

fiiniix  are  Iho  diverginj;  continuations 
Ituckwarils  of  the  two  flat  lateral  bnnda 
of  which  tho  body  is  oomjioned.  Afc 
first  they  adhere  to  the  nnder  surfiice  of  the  corpus  coliosum,  then  carving 
outwards,  each  orus  etit«ts  the  descending  cornn  of  the  oorreapondiiig 
lateral  ventricle,  and  is  prolonged  as  a  narrow  band  ot  white  matter,  named 
(miia  hijipi'Mmpi  or  curjnis  fimhriiiliim,  which  is  nitiialed  on  the  inner 
margin  of  the  hippoeainpUB  major,  and  eiteodg  to  tlio  entremity  of  that 
structure. 

Oil  exatniiii'ig  the  tinder  surfaoo  of  tho  foruii  nnd  corpus  oallnsnm,  there 
ia  aeen  posteiiorly  tiie  tliickcucd  border  or  pa<l,  and  in  front  of  it  tho  diverging 
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haiyea  of  the  fornix,  betneeu  «hioh  a  triiiiigulnr  portion  of  the  corpus 
callosum  appeon,  morkeif  with  trnitsveriie,  lougitadiaal,  and  oblique  lines. 
To  this  part  the  term  lijrii  has  buen  applied. 

The  tranttitrM  JiAtuit  uf  the  cti-tbram  is  the  p-vsage  bjr  which  the  piA 
mater  passes  from  the  snrfiice  into  the  vontriclss  of  the  hiajn  to  form  the 
choroid  plesoH.  It  ranj  lu  luiil  open  in  its  whole  extent,  after  the  luterikl 
Tentriclas  have  been  opened,  by  conipIoCely  dividing  the  fornix  niid  corpus 
calloBMm  in  the  miildle  line,  and  laisiug  the  divided  parts  from  the  undis- 
turbed velum  interposituin  billow.  It  will  then  be  found  that,  in  like 
manner,  the  po^terioi  luid  middle  lobes  of  the  brain,  includiuc;  hippocamptis 
major  and  corpus  hmbriatum,  may  be  raised  from  the  subjacent  parts  aa  tax 
OS  the  exiremity  of  the  descending  coriiu  of  the  lateral  ventricle.  The 
tmosrerae  fiiiaun)  is,  therefore,  a  lUsure  exleDdiog  from  the  extremity  of  the 


Pig.  374. — TllW  or  THR  UfFEK  SdHFAOE  if  the  V'kLDM  IsTHKI-iI-ITUU,  CTiuKOID  PIiKXDB, 

AMD  Coaros*  Siiiata  (ftoin  Sappej  after  Vioq-d'Aijr).     ) 

1,  fora  ]«rt  oi  the  tela  eLiirnidea  or  velnni  interpontnm  ;  2,  rlinroid  pti^ias  ;  3,  left 
T«a  of  QiLlfn  piitl)'  covereil  bj  the  tiijht ;  4,  vmalt  leini  froni  the  rronl;  of  tbe  corpna 
CAllrwnm  iLad  the  septam  lucidam  ;  5,  teiDs  frata  the  corpUA  AtriutBrn  ;  6,  cDDTolut«d 
margiiH.!  vein  of  th^  oborrfid  plpxaa  ;  7,  rein  rifling  fftm  the  thnlnmuB  ajrticaa  adJ  rorpDB 
stdiLtuTa  't  8,  vein  prooeedtng  from  the  inferior  oomo  Bnci  bippocampun  diaJot  ;  9|  one 
fmm  the  pcrtt«Hor  oifmu ;  10,  anterior  pilihra  of  the  fornix  divldeil  in  front  of  the 
funkmcu  of  Uonro;  11,  forbix  diviiled  near  its  fore  p&rt  and  turned  bnek wards  ;  IS,  lyra  ; 
la,  [naterior  pillar  unitwl  with.  14,  tins  ciirfiua  calloBnia  UjLind,  and  covered  bjF  Uia 
cboroid  plctui  as  it  deaccndf  inU  the  inforisr  eornu. 
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desconJing  cornii  oil  ono  side,  over  the  oonitricted  pjtrt  ofUio  cerebrum,  to 
tlie  extrcDiity  (if  the  diiscettiliiig  comii  of  the  other  aitle.  It  is  bounded 
uboi'o  by  the  corpus  calloHiim  ntid  fornix  in  the  middle,  aod  more  exterunJljr 
on  eiLch  aide  by  u  fioe  margin  of  the  liemi^phere  :  iufcriorly  it  is  bounded 
near  the  middle  line  by  the  cor^xira  quodrigemiiia,  and  on  each  Ride  by  the 
criia  cerebri  aud  posterior  p>irt  of  the  optio  thalnmus. 

In  Wh'  free  margin  nf  the  hcmitphxTe  bronght  into  view  by  opening  out  the 
pnrt  of  Che  tnuuverBc  fiaeuru  which  leivls  into  the  descending  cornu  of  the 
lateral  ventricle,  there  are  seen  (lat)  the  ribboii-liko  ledge  formed  by  the 
corpus  limbriatum,  internal  to  the  hlpjiocampus  major  ;  (2nd)  beneath  this, 
a  Hmall  grey  indented  ridge,  the  fmscia  dcnlala  ;  and  {3rd)  beneath  the 
f^iscia  deutnta  the  gyrus  hippocampi.  On  making  a  transverse  section,  it  in 
genu  that  the  corptix  <imbriittiiin  is  the  free  margin  of  the  white  subatauce  of 
the  benii»phere,  and  that  the  fascia  dentata  is  the  free  margin  of  the  oortical 
Ritbstaiice,  and  in  continuous  with  the  grey  matter  of  the  hippocampus 
major,  nnd  that  thus  the  hippocampus  major  in  the  sirelling  in  reverse  of 
the  euluua  between  the  fascia  dentata  aud  gyrus  hippocampi.  The  fascia 
dentata  can  be  traced  up  to  the  pad  or  bourrolet :  its  upper  part  is  free  uf 
ilentatious,  and  is  sometimes  named  faadula  cinrrea.  llie  dentations  cor- 
rexpond  with  blood-veiisuls  passing  to  and  from  tha  choroid  plexus. 

The  ttlum  inter jmsiitim  or  Ul'i  chwoidca,  the  membrane  which  connects 
the  choroid  plexuses  of  tile  two  sides  together,  is  a  prolongation  of  the  pin 
mater  through  the  transveriie  li»si)re.  It  corresponds  in  extent  with  the 
fornix,  which  rests  upon  its  upper  surface  ;  aud  its  more  highly  vascular 
free  borders,  pri'jecting  into  the  lateral  ventricles,  form  the  choroid  plexuses. 

The  cki/roid  plexnafi'  appear  like  two  ruJ  knotted  fringes,  reaching  from 
the  forarain  of  Monro,  where  they  meet  together  beneath  the  fornix,  to  the 
pc)int  of  each  descemling  coruu.  They  consist  of  a  highly  vascul.ir  villous 
membrane,  The  villi  with  which  they  are  covered  are  again  divided  upon 
their  surfaces  and  at  their  borders  into  smaller  processes,  along  whicb  fine 
veHHuls  are  Seen  to  run.  Numerous  sm.ill  vessels  pass  Vetween  the  pleiuses 
aud  the  surface  of  the  corpora  striata,  aa  well  as  other  neighbouring  parti,  and 
the  epithelium  of  the  ventricles  is  continued  over  their  surface.  Thus  it  is 
oidy  at  the  foramen  of  Monro  tbat  the  epithelial  lining  of  the  lateral  ven- 
tricles i»  couliuuouB  with  that  of  the  third  ventricle. 

The  epithelium  chanj^  its  character  nlicre  it  covers  the  ploiui.  It  iii  tTiera 
conipoacd  of  larye  splieroiJal  corpuselen,  in  each  of  tthii'h  is  seen,  besides  a  (liy.tinct 
DUi-lcus,  EcrcrnI  }el]i>n'i^h  granules,  aud  oue  or  moru  dark  riiuud  oil-drops.  Acoiird- 
iDg  to  llcntc  cadi  of  thcic  cells  i.i  provided  witli  short,  slender,  acuminate,  trao- 
Hparent,  anJ  colourlcsa  processes. 

On  raising  the  velum  interpositum,  two  slight  vascular  fringes  are  seen 
running  along  its   under  surface,   and   diverging  from   each  other  behind. 
I  They  form  the  cJioroid  /tlexiiacs  of  the  third  ventricle, 

I  The  chortRd   artery  enters  the  velum  interpositum  at  the  point  of  the 

I  descending  coruii  :  and  other  arl«ries  entur  from  behind,  lieneath  the  corpus 

I  calloaum.      The    greater  number  of  the   veins  terminate   in   two  principal 

I  vessels  named  the  veins  of  Galen,  which  run  backwards  on  the  velum  iuter- 

I  positiim,  and  passing  out  bcne.itl!  the  cnrjius  onltosum  pour  their  blood  into 

^^         the  straight  sinus,  having  generally  lirst  united  into  a  single  trunk. 

B 

P  fori 

I  call 
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Bicbat  vnppascd  that  the  sranhnoid  memlirnne  entered  the  third  Tcntrielo  in  the 
form  of  a  tubular  ]>roci?a-<.  uhich  puj^jwil  beneath  the  posterior  end  of  the  corpus 
calloBum   auil  loinix,  througli  the  velum  interpositum,  aud  Uius  opcaed  into   llio 
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appcranil  Imuk  pvt  of  tlie  tliint  vuniriok.    The  cxliMiue  of  thU  canitl,  ii«meil  tlie 
aiiiuJ  •1/  BiJiat,  U  DO  loiigor  aiiinil.ti;d. 

The  velam  bnving  been  tooiOTed,  the  optic  tholami  are  brought  fully  into 
view,  together  with  the  carity  of  tlie  third  veutiitiL-  nitiialBj  between 
them,   nbile,  beiiiud  the  third  ventricle,  betwean  it  and  the  uppur  siirfkM  uf 

F[)r.  375. 
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F'tCHTU  TtHtKICkEa,  KITH  TDI  HUHUuUKDI!!!!  Pl&TS  (fnim  IlirscfaFi^lJ  aud  LeveillS).    ^ 

ri,  the  mDt«nor  part  or  kooe  of  the  corpm  cAlk^anm  divided  ;  it«  fibrtnari^ae^iD  ipreviitig 
an  each  idd«  into  tLe  cerebral  hemispheres ;  b,  uiU^rior  part  of  thp  bui  fuct  o(  Ibe  right 
corpuH  gtrmtuiD  in  tLo  UDlcridT  corau  of  the  luttiat  leiitriale  ;  f,  the  Bniae  oa  the  Itft 
ude,  in  wbii^h  the  gre;  auhatsnte  htu  been  diesecteil  30  aa  to  ahoir  tbe  peduuoul&r  m«liil- 
Itkty  fibreJ!  apTBidiog  Ibrougb  tbo  corpaa  Dlriatxim  into  the  cercbrul  Liemi^phere  ;  c,  pointa 
^>y  A  llaz  to  the  tmntn  aemicircukiria  ;  d.  surface  of  t)je  thnlainue  opCieiia  ;  r,  the  anterior 
pillars  of  the  fontii  divided  ;  below  tltpy  are  ?ecQ  dtecending  ia  front  of  the  third  tcji- 
taricle,  and  betveea  thorn  ia  a«a  a  pait  of  the  interior  c/immisaure  ;  above  the  letter 
u  aeen  the  fifth  Tcatricle  reprcaeiitoil  at  a  alit  between  the  two  lamiaie  of  the  seY^Lom 
Incldum  ;/,  placed  on  tbcaofl  nr  middle  commlfitrare  ;  rr,  in  the  poit«rior  part  of  the  third 
Tentriete  ;  oD  either  aide  of  Ibia  Ictkr  ia  the  whito  stria  ir  peduaalc  of  ^e  pinenl  gland  ; 
immediately  below  the  letter  ia  the  small  prjaK^rior  comiDiaaure  and  the  pineal  inland  ;  A, 
the  opper,  and  i.  the  lower  of  the  corpora  ttuadrigemina  ;  t,  prjce^aua  a  c^rehtllo  ad 
cenbrBin  :  and  cloae  to  this  the  valve  of  Vieuasena,  whjeli  is  partly  divided  bj  a  median 
inciilim  along  with  the  middle  lobe  of  tie  cetebellnin,  so  aa  w  open  nji  tlie  fourth  veu- 
triole;  /i  the  hippocarapua  major  and  curjius  finibtintum  ee|>atalvd  from  the  pnaterior 
pillar  of  the  fbroix  and  desoendiiig  iutu  the  middle  comu  »f  the  liternl  leiitricle ;  m, 
poMerior  coma  of  the  lateral  veiitriele  and  ki)iiK>campns  minur  ;  n,  emin^ntia  collatoralis ; 
a,  the  cs>tl>  of  the  fouilli  rentricle  ;  ;>.  poalcrior  onrface  of  the  mtdalla  oblongata  ;  r, 
■Mtion  of  the  middle  lobe  eliuwing  llie  ai  bor  vita  -.  i,  upper  sorfacc  of  the  ecrcbellum 
broaght  iul<:i  view  on  thu  left  aide  by  the  removal  of  a  conaiderablo  part  of  the  pMlcriar 
etrcbral  lobe. 
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tlio  cfrubcllum,  txe  seon  the  piiipul  boily,  the   corpora   qnndrigenuDa, 
valve  of  VieuHseiiB,  and  the  proouasus  ^  ctrebello  ml  cerebrum. 

TuE  TUiKii  VENTKICLE  IB  B,  DaiTOw  iDiigitiiJiuul  cleft  placed  botwecu  the 
optic  thalitmi,  wbicli  bound  it  on  its  tu'o  Bidea.  It  is  covered  above  bj  the 
velum  iutt^rpositum  and  the  foruix.  Beneath,  its  floor  is  formed  by  the 
following  partH,  which  have  betu  alruady  described  as  seen  on  the  base  of 
the  cerebrum,  viz.,  comuienciug  from  bohinJ,  the  posterior  perforated  space, 
the  corpora  alblcantia,  the  tuber  ciuiireum  &ud  iiifuudibulum,  and  the 
lamiuB  ciiierea,  the  lost  of  wbicli  alao  serves  to  close  it  iu  front,  as  high  as 
the  uuterior  commiBsure.  Behinil,  is  the  anterior  opeuing  of  tlie  aqueduct 
of  Sylvius.  The  cavity  is  crossed  by  throe  commissures,  named  from  their 
position,  anterior,  middle,  and  posterior. 

The  tnidilU  or  soft  cotiini'iawe  is  cumiiosed  almost  entirely  of  grey 
matter,  and  connects  the  two  tbaJ&mL  It  is  variable  in  size,  and  some- 
times wanting  ;  it  is  frequently  torn  across  iu  eitamining  the  brain. 

The  aiUerior  commissure  is  a  round  bundle  of  white  fibres,  placed  imme- 
diately iu  front  of  the  anterior  pillars  of  the  fornix,  and  crosaijag  between  the 
corpora  striata.  It  marks  the  anterior  boundary  of  the  voutricle  ;  its  fibres 
extend  laterally  through  the  corpora  striata,  a  loug  way  into  the  substanoe 
of  the  cerebral  hemispheres. 

The  poiterior  Eommlsmre,  also  white  but  of  BDtaller  size,  is  placed  across 
the  back  part  of  the  ventricle,  immediately  before  and  below  the  pineal 
body,  with  which  and  with  the  corpora  quadi-igemina  it  is  intimately 
connected. 

The  corpora  striala,  aitnated  in  front  and  to  the  outer  aide  of  the  optio 
tbalami,  are  two  large  ovoid  mavises  of  grey  matter,  the  greater  part  of  each  of 
ntiich  is  embedded  in  the  middle  of  the  white  Hubstanco  of  the  hemisphere 
of  the  brain,  whilst  a  part  comes  to  the  surface  iu  the  body  and 
anterior  comu  of  the  lateral  ventricle.  This  intraceutricular  portion  of 
the  corpus  striatum  is  of  a  pyrifortn  shupo,  its  larger  end  being  turned 
forwards,  and  its  narruw  end  being  directed  outwards  aiid  backwards,  so 
that  the  optic  tbalami  of  the  two  sides  are  received  between  the  diverging 
corpora  striata.  On  cutting  into  it,  there  may  bo  soon  at  some  depth  from 
the  surface  white  fibres,  which  am  prolonged  from  the  corresponding  cerebral 
peduncle,  and  give  it  the  streaked  appearance  from  which  it  has  received  ita 
name. 

The  txtraventrkular  portion  of  the  corpora  striata  will  be  afterwards 
described. 

Along  the  inner  border  of  each  corpus  striatum,  and  in  a  depreissioti 
between  it  au<l  the  optic  thidamiis,  is  seen  a  narrow  whitiidi  somitnuiB- 
pareut  band,  named  fciiiit  SKntkircuSarin,  whjuh  coutiuuca  backwarda  into 
the  descending  coniu  of  the  ventricle,  where  ita  conurctiona  have  not  been 
determined  with  precision.  Iu  front  it  reaches  the  corresponding  anterior 
pillar  of  tile  fornix,  and  desueuds  iu  connection  with  that  eoid  of  white 
■ubstouce. 

It  is  more  transparent  and  firm  on  the  anrfnce,  esptcinliy  at  its  fore  part:  aod 
Ihia  eupf  rficial  eltntuni  has  been  naitieil  itrui  rf.nira.  The  lienla  consists  of  langi- 
tntliual  while  Gbrcs,  the  ilcepci^l  of  vhich  riinniiig  bctweea  the  corpus  slriutuui  and 
Ihe  thalamus,  were  nameil  by  VirUMens  renlnim  yt-niiniim  acmicirciilar'.  Dcocalli 
It  ate  one  or  two  large  veins,  which  receive  iIioec  from  the  surfave  of  the  corpoa 
striatum  and  cad  iu  llic  vclaa  of  the  choruid  picxuecs. 
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The  ilialami  oplit^  (posterior  ganglia  of  the  bnun)  are  of  an  oval  slwpe, 
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on  the  oorreapou'liiig  cBrebral  criii'a,  wliicli  ihcy  iu  a  maniiEr 
On  l.lie  outer  Biiio  entli  tlialiimus  U  bountioU  by  thu  (XJ^pu^ 
Btriaklum  ami  tjeuia  6etntcxroiil«ris.  The  upper  iiurf»co,  which  is  wliit«,  is 
free  and  piomiiiciit,  ami  is  jjottly  seou  iu  the  liitora!  vsiitricle,  nud  purtly 
Oovered  by  the  fornix.  Thu  part  whioh  is  seen  iu  tlie  lateral  veutriuto  ia 
more  eleviiteil  thiui  the  rest,  nuil  is  named  the  ankrioi-  tnbcrcU.  The 
posterior  aurfaoe,  whioh  ill  tiha  nhite  and  free,  projecta  iuto  the  de$coii<liiig 
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TUB  isniDii  [1  A  Mgdiin  Snjtius  (aft«r  KeicLcrt). 

II,  right  optic  ucrvij ;  !{'.  oplia  commEjwure  4iriii£ni  ;  III,  ri^lit  tbirJ  nervd  ;  VI, 
■iith  nervti ;  V  3,  thiiil  vmitxicle ',  Tk,  txLck  jiart  oi  tbe  Ibjilrkmaa  opUcoB ;  11, 
HKliini  (if  Uie  pituitnry  body ;  A|  orpua  albicans  ;  P,  |»Lii[r:iL  ^land  \  c  ii^  pi'laie  \}j  a 
luv«T  Vim  to  the  ant^TiOT  oiimcniMitre  cliT^Jed,  uiJ  by  ao  upjier  Liac  to  Ihe  clm^led 
aDtetior  [lUUr  of  tlii:  foruii ;  le,  latulna  ciuerea  ;  t,  inruadib^iluiD  (parity);  Ir,  tuber 
dneream  ;  /,  mikrk  of  the  aiiterioi  piltitr  of  tba  forDii  dusci^ailmi^  in  Ibe  wall  of  Ibe 
third  ventricle;  cm,  coiumimini  tDullln ;  ip.  Mm  piaealis  ;  cp,  poateriar  cuniniiiBaru, 
ab>ite  it  tba  peJanale  of  ibe  piocal  gliU'L  aud  Wluvf  it  the  u[ipi]r  eud  of  tbt  )>a.4saje  to 
the  f<arth  vdutriclc :  Q,  cirpara  uundriijciDmB  |»iiitloD)  ;  ai.  a'lue^lu'it  oF  Syl'ius  Utsr 
tb«  rmnh  reotricid;  PV,  pons  Varolii  dLvldcd  ia  the  laiddic  ;  M.  iDcilulla  obloajata; 
p  t,  right  aDl^rior  pyramid  ;  p  J.  Jecuasating  bauds  cut  acroju  ;  pp.  p-jBt«rLor  pyi^iuiiLf ; 
c,  central  aaaal  wltb  grey  aubAtanoe  flurrouoding  itdividcd.  Id  the  cerebellum,  cz  v.  nt^^m 
at  white  subataaco  in  the  centre  of  tbe  middle  lubtf  of  the  cvrebclLum,  ramifying  t^>wardii 
tbc  arbor  vita; ;  1 1',  superior  Termiform  process  or  vertical  portion  of  thti  middle  litbe  ; 
$  c,  ainiiie  folium,  which  pa-faa  acro*B  betweiii  the  posterior  superior  lobei  ;  c',  the  folia, 
which  unite  the  posterior  inferi^^r  lobes  ;  p,  pyramid  ;  u.  nTota  ;  n,  iioJale  ;  1,  part  of 
the  lamiriip  of  the  square  lohe ;  2,  posterior  tuptrior  lobe ;  3,  posterior  ioferiur  lobe ; 
4,  lobulua  gracilis  ;   5,  turestral  lobe  ;  S,  amygdaloid  lobe. 

ooraa  of  the  latnial  veutricle.  The  inner  sides  of  the  two  thnlami  are  in 
contact  one  with  the  other.  They  present  the  grey  aubsttauce  of  the  inte- 
rior of  the  thalaoii  uncovered  with  white,  and  are  generally  partially  united 
tt^thcr  by  a  trausverau  portion,  which  forou  the  middle  or  soft  oomioiiisure 
of  the  third  veutricle. 


J. 
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The  pineal  boilti,  or  yfonj  (iioiiariuiu),  U  a  small  redJiali  body,  which  is 
plncei!  beucaUi  tho  back  pjirt  of  tlio  oorpus  callosuni,  and  rests  iijiou  Ihu 
autcrior  i'li;\atiouB  of  tho  curpora  quadrigcmiiia.  It  is  attached  to  tho  uiitlta- 
surfaou  of  the  velum  iot^rpuKitiim,  so  that  it  is  liMe  to  be  torn  awaj-  from 
the  braiii  iu  romoving  that  mumUriuie.  It  is  about  the  size  of  a  ainall  i 
cherry-stuae.  Its  base  of  Attachment,  which  is  its  broader  part,  IB  directed 
furwards,  and  is  connected  with  the  rest  of  the  cerebmm  by  white  siibatance. 
IliiH  white  Bubstaijce  ia  prioci pally  Collected  into  two  siiiull  rounded 
bundles,  named  jiedinides  of  the  pineal  gland,  which  pass  forwarda  upon 
tho  optic  thalami  along  thi-ir  npjwr  and  inner  bordcra,  and  may  be 
traced  as  far  as  the  anterior  pillarj<  of  the  fomii,  in  ootijiinction  with  which 
they  deijcciid.  These  peduncles  are  connected  with  each  other  behind,  and 
thij  baud  of  union  between  them  is  adherent  to  tbu  back  of  the  posterior 
comniissuTQ. 

Tbia  liand  a  repreaenled  by  Iteiehert  u  folding  forwarda  and  then  badtwarda.  so 
a»  to  leave  a  LdIIow,  which  he  calla  recfssua  jiinenlis.  opening  backwardK  atiorc  the 
pineal  body.  Some  analomiala  have  deacribed  two  inferior  peiluiidm,  which  deaoond 
opoa  the  inner  surface  of  Ihc  tholaini. 

TLo  pineal  gland  is  very  vascular.  It  is  hollowed  out  into  two  or  more 
cells,  which,  8ometiuie<<  at  least,  open  anteriorly  into  the  ventricle,  and 
almost  always  contain,  be^dea  a  viscid  fluid,  a  quantify  of  gfiLty  matter, 
named  aocii'ii/iis  cMtbri.  This  coii'UstH  of  microscopic  round  particles, 
n^^regated  into  aiuall  compound  maHseB,  which  are  again  collected  into 
larger  gronps,  It  is  composed  of  the  so-called  amylaceous,  ot  amyloid 
bodies,  and  of  earthy  salts  combined  with  animal  matter,  viz.,  phosphate 
and  carbouatc  of  lime,  with  a  little  phosphate  of  magnesia  and  ammonia 
(Stromeyor).  It  ia  found  at  all  agts,  freijuently  in  young  children,  and 
somutimus  even  iu  the  fwtus.  It  cannot,  thercforo,  be  regarded  as  the 
product  of  disease. 

Thia  Bahulous  matter  i:i  frequently  found  an  tho  outiido  of  the  pine»l  body,  or 
even  deposited  upon  its  pe<lunele4.  It  is  found  sUa  iu  the  choroid  (jlenuHes  ;  aud 
scattered  corpora  amylucoa  occur  io  other  parts  of  tho  inemliraucs  of  the  brain, 
HuaclikG  boa  pointed  out  that  the  pineal  body  ia  larger  in  the  child  and  the  female 
than  In  the  adult  male.  In  tho  braiua  of  ulher  mammalB  it  is  projiortianaily  larger 
than  ia  the  human  subjeel,  and  less  loaded  with  the  matter  of  acervuhu  cerebri. 

The  corpora  or  liiAttxiUa  quadiigemliia  aro  four  rounded  eminenous, 
separated  by  a  crucial  depression,  and  placed  two  on  each  side  of  the  mid  llo 
hue,  one  before  another,  Tbey  are  connected  with  the  back  of  the  optic 
thalami,  aud  with  tb«  cerebral  peduncles  at  ettbor  side ;  and  tbey  am 
plaocd  abovii  tho  paHsago  leailiug  from  the  third  to  the  fourth  ventricle. 

TliQ  uppur  or  anterior  tubercles  are  somewhat  lurgor  and  diu'ker  in  colour 
than  tho  posterior.  In  the  adult,  both  paira  are  solid,  and  are  composed  of 
wbita  substance  uu  the  surface,  and  of  grey  matter  within, 

Tbey  receive  bauds  of  white  fibi'es  from  buiow,  tho  majority  of  which  are 
derived  from  a  f&.icicuIuB  named  tbu  Gllci.  A  white  cord  also  paanis  up 
ou  each  side  frou  tho  cerebellum  to  the  corpora  quadrigcmina,  and  is 
continued  onwards  to  the  thalami:  these  two  white  conla  are  the  /iro- 
CCU1IS  a.  ccTtMlo  ad  ccnbium,  or  BU]>orior  padiinoles  of  the  cerebellum.  At 
pach  side  of  the  cor[)ora  qtiadrigemiua  there  proceed  outwards  two  white 
b.tDds,  which  paiis  to  the  thalami  and  to  the  commencements  of  tbo  optio 
tracts,  These  bauds  arc  proniiueut  on  the  surface,  aud  u*e  sometioiea  uamt'd 
'Tac'iio, 
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In  the   humbu  bruin   the  quaJngeioinal  bodies  are   uuall  in  coinpariRon 
with   those   of  animala.       In   ntmiuaut,   Boliped,   mid   rodent  auimoLi,  tho 
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Fig.  317. — Tow  Of  TBI  MirDUA  Osloroaiji,  Pom  Tirdlii,  Oneti  Ciubri,  asd 
CtllBlt  Parts  or  the  BNairHALOii  fboh  tde  Kioiit  Side. 

The  eorpiu  itHHtnm  &Qd  thntAciiu  opIicQfl  bare  been  pTcserred  Id  coQDeotioo  with  the 
tnl  lobe  utd  cnm  cerebri,  while  the  renuunder  uf  Uie  oeTcbruni  biu  1>eea  reiDOvnl. 
Si,  npt-ei  turfMe  of  the  corpua  Btrutlaio  ;  Tk,  buck  port  of  the  tholamui  optirua  ;  C, 
oa  thfi  middle  of  the  Etq  or  sii  coovoluticDa  couatltuting  the  {central  Ic^c  or  jhIjuiiI 
Rcil,  tbo  cerebral  Eub^tADce  bcinf  rtmovtd  frotn  itn  dronniftrijiicf* ;  ^y.  Ee^ore  of 
Bflriiia,  from  which  these  coDiohitiona  radiate,  aud  in  which  me  tei:a  thu  nhitc  atilib  uf 
the  olbctory  trect ;  I,  the  olfaclor;  tract  illti{]ed  and  bsnging  down  Troni  the  graove  in 
Ute  sodtdIoUod  which  lodgei  it ;  II,  optic  ncrtes  a  little  wa;  id  froDt  of  the  comiuiuurei 
a,  right  eorpua  alhicana  with  the  talwr  cinereuia  and  iufDndibalDm  io  froDt  of  it;  hf 
hjpophjui  or  pitnitarj  hod j ;  e,  extcrDal,  aDd  i,  iDtcroa!  corpna  gfaicnlatam  at  Ibc  Ivek 
~  the  optic  trftct ;  P,  pednocle  or  crua  of  thn  cerebrum  ;  /,  fillet ;  III,  ripht  noulo- 
■B  ;  p,  pineal  gland  ;  7,  corponi  quadrigdniua  ;  IV,  tnjchlcar  nerve  riaibg  frrtii 
T«lTe  of  VieDBKiu  ;  T,  plaeed  on  the  poua  Varnlii  above  the  right  Dcrrna  trige- 
miniu  ;  1,  tlia  mperior,  m,  the  loiddle,  and  iNr  the  inferior  peduiglca  o(  the  croi  cere- 
belli  eat  dunt ;  Tl,  the  aiith  nerre  ;  VTI  a,  fscini  nerve  ;  VII  b,  auditorj  Derre  ;  on 
le  nedDlU  oblengata  the  porta  are  iDdicsled  aa  followa  :  Till,  placed  ojipoeite  to  the 
It  end  of  the  pnenmo-gaiitrio  nerte  ;  a,  the  Bloaso-pLarjngcal ;  and  J,  the  oppcnnoirt 
,bre*  of  the  apinal  acceuory  nerve  ;  IX,  the  hypoflotBal  nerve;  pa,  anlericr  pjnuniil ; 
olintr;  bodj ;  or,  arciform  fibrea  ;  pp,  posterior  pyrninid  ;  r,  rcstiform  body  ;  tr, 
inence  correBponding  to  the  toberele  of  Rulaado  ;  at  the  commencement  of  Ibo  epiuol 
Cs,  indicalea  the  anterior,  cp,  the  poatrrior,  anil  rl,  the  lateral  colamoi;  CI, 
iterior  aod  poaterior  roota  of  the  BnboccipiUl  or  firat  cervieal  serre. 
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The  pinral  lnHhi,  or  yhmd  (cointriuni),  ii  n  Hiiitill  reJdifh  bodj,  which  ia 
ptoco'l  buiK^uth  the  bauk  piu't  o(  tbu  corjiua  callaauin,  nud  resU  upon  tho 
aulerior  I'lavatiouB  of  tliu  corjwra  quaJtiyuuiiiiu.  It  in  iittadtcd  to  the  tuidor 
HurTaue  of  tUu  vi>lum  iti(4.TiHjHiliiiu,  bo  tliul  it  in  liable  tu  \iv  torn  uway  ftooi 
tlia  Wuiii  iu  itmoviuK  thut  mfuiliruiie.  It  ia  alwut  tUa  aire  of  a  amoU 
cherry-stone.  It«  baao  of  atiaofameut,  wbicli  is  its  broader  part,  is  directed 
furwutvlK,  aiiil  ia  coanected  with  the  ivst  of  the  csrobrum  by  while  subatADce. 
'IliiH  while  Bulistiuice  i«  priucipolly  ooUoctod  into  two  tmall  rouudej 
buudli-a,  uanied  pcduitctea  of  the  (liiioal  gloiid,  whioh  [lasa  forwsids  upon 
the  optic  thsloiui  uloug  their  iippvr  uid  iuiivr  borders,  aud  may  hv 
traced  n»  far  as  thu  anterior  pillnm  t>f  the  faniix,  iu  onnjiinctjon  with  which 
they  desuciid.  Thesu  peduncles  are  cnitticctcd  with  each  other  beliind,  and 
tha  baud  of  union  between  Uiuin  is  odhereut  to  thu  back  of  the  posteriur 
cumuiistiure, 

1'his  liand  is  repreiented  by  Reichert  a»  folding  forwardj  and  thrn  bnckvardH,  so 
u  to  leuvu  a  hollow,  which  ha  calls  reccmut  pinfolit,  opaning  backwsrdii  Kborc  Um 
piQ<!s1  body.  Some  anBtamiBte  luive  itcdcribed  two  inferiur  jiedundet,  which  deMcnd 
upon  the  inner  auiface  of  the  thalami. 

The  pineal  ghkud  is  very  vascular.  It  U  hollowed  out  into  two  or  mora 
csIIb,  whicli,  iMinetloieit  at  least,  apeu  aiiCeriurly  iuto  the  Teotiicle,  and 
iiUni.>flt  alwayn  coutoiu,  besides  a  viaciil  fluid,  a  quantity  of  gritly  matter, 
n.imuil  aecratlfU  cerebri.  This  cou«iHt«  of  micronoopic  round  jiiulidea, 
ajfgregated  into  aiiiiUl  compound  manses,  which  ore  iu,'Uu  oolleoted  iuto 
larger  groupe.  It  in  coniposud  of  tho  so-called  aoiylauvous,  or  amyloid 
bodies  aud  of  earthy  snlti  couibinod  with  animal  mutter,  viz.,  phaaphaio 
and  carbouate  of  lime,  with  a  littla  phosphate  of  magnesia  and  auimoni« 
(StFOuayer).  It  is  found  at  all  ag't^s,  fre'iuently  in  young  children,  and 
•ometimes  er«u  iu  tlie  fostuB.  It  cauuut,  therufore,  bo  n-^rded  aa  ihe 
piojuct  of  diluiow. 

This  saliuluus  miill«r  Is  frtqiiently  fiiund  on  tho  entsldo  of  the  pineal  body,  or 
cTcn  dcpoiitcd  upon  itii  pcdaoclca.  ll  it  found  alio  in  the  eboceid  (ihiuNn ;  and 
■mltvrpd  (Kirporu  amylicca  oecur  in  uthor  )>arl«  of  Iliu  niembnnci  of  the  brain. 
Ilu»i:1ikc  liati  pointed  oul  timt  thu  pineal  bod;  1*  largur  iu  the  child  and  tile  fonMlp 
than  ill  tliu  ndull  male,  hi  the  brains  of  other  tnauimali  it  ia  pmparl. [anally  Urgn 
than  111  the  liu:nau  Hiil>j&:t,  and  lest  loaded  with  the  matter  of  acenulut  cenbrL 

The  eorporii  or  liibercula  quad^^^|eHiina  aro  four  roniidcil  nmineineaii, 
w>pnrnt4.'d  by  a  cruoiol  deprtrsuon,  and  placed  two  on  cnch  kiili'  uf  the  midll* 
line,  one  Iwfuru  anotlier.  They  lire  coiinccteil  with  thu  bauk  of  th«  optic 
iluilsnti,  and  Willi  the  oereliral  {HMluticlu*  at  either  iddu ;  and  the;  at* 
plaeed  above  the  pasvagu  leulini;  fioni  the  third  to  thu  fourth  i-entriclo. 

The  upper  or  auteriur  tubtnt^lus  him  somewhat  larger  and  darker  in  ooloor 
than  the  iioalerior.  In  tho  a>iiilt,  both  |uun  are  aolul.  and  are  oonipowd  of 
white  tubatMio*  on  thu  Hiirfacv,  and  of  ttroy  matter  within, 

Thxy  rueuiira  bauds  of  whitu  Alires  from  below,  thu  minority  of  vhieh  an 
d«rivi,<il  from  a  faaoiuulus  named  tho  Slice  A  whlW  ooni  also  p^io*  up 
ori  each  side  from  Uio  ourebitlluin  to  the  ooq>ora  ciiuilrifcomina,  and  ia 
ooutiuuul  onwards  to  tliu  tluxlamj :  thmo  two  whilu  »xil»  aiw  thu  pro- 
ersiu  a  certMlo  ml  arrlinim,  or  su[>orior  (niiliiriclm  of  tho  oerabellnm.  At 
nach  (iJu  of  tbu  cui']>orn  i|nvlrit[oniina  tfafro  pmcewl  outwards  two  white 
buiila,  which  paMi  to  tli>>  thaUnil  aud  t»  tho  comnMneenieutH  uf  the  optic 
Uacta,    Thoae  buKb  an  proouaeat  on  the  surface,  and  aro  aoiuutlmM  nanwd 


DEEP  PAETS  OF  THE  CEREBRUM. 


sa 


lu  the  hniDMi  brum  the  quadrigemiDol  bodies  are  small  in  companion 
'with  Uiose  of  uiimftU.       In  niminaut,  loUped,  uid  rodent  uiimiUa,  tba 
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Rg.  877. — Tuv  OT  TBI  Mhchlli  OstonaiTi,   Pona  VmoLn.  Obura  CiUBri,  i»P 
Cdttbjl  Piitia  or  the  BsoEraiLos  num  tub  Rioht  Sii>i. 

The  ccrpds  itrialaiQ  &nd  thAlamiifl  Dplicui  have  been  pr^^erred  iti  connpction  with  the 
eeutntl  lobe  nad  (mra  cereliri,  while  the  remiiiinler  of  the  ccrebram  hu  l>een  remoyed. 

Si,  o|i1WC  (urfoce  ii!  the  cuipua  Btriatnm  ;  TA,  back  [>art  of  the  tholnmue  ofiticUB  ;  C, 
jiimfitd  on  Ihi  middle  of  the  £vfl  or  aix  ooovololionH  coDHtituting  tLc  ctntml  lobe  or  ialand 
<if  B«l,  Ibe  Hrebral  BobBtniiee  b^ing  rtmoTed  from  its  circnmfei^nce  ;  Sy,  JiBfiure  of 
SjItiiUi  frt^m  which  th?Bi?  coovolTitiona  Tadtnt«,  Bud  jn  wbicb  axe  fwu  the  wblte  striio  of 
tbe  ol&ct<ii7  tract ;  !,  the  olfactory  tract  divided  sud  hnngiiig  duwu  froTQ  tlie  groove  ia 
the  nruTulntion  which  lodges  it ;  II,  optic  nerres  a  little  wnj'  in  fi-ont  of  the  conimisnirei 
a,  right  cnfT'OK  alblcnuE  with  the  tolwr  cinereum  and  iofundibalsm  in  front  of  it ;  h, 
kjpophjfui  or  pituitAiy  bodj  \  t,  ext«ri]jil,  nud  i,  internal  corpus  geniculatnin  at  the  ^ack 
pftrt  of  tbe  ofiio  tntct  ;  i\  pcdoiicle  or  cruA  of  the  cerebrum  ;  /^  fillet ;  HI,  ri^ht  ooiilo. 
motor  mrre  :  p,  pineal  gltnd  ;  q,  corpora  quadrigeminn  \  IV,  trochlear  nerte  rising  from 
T.  tiie  Tklre  of  ViBOSBens  ;  V,  placed  on  tbe  pons  Varolii  above  the  right  nerrue  trigs- 
miDBi ;  >,  the  niperior,  m.  the  middle,  and  in,  tbe  infcHor  pednnelea  of  tbe  crai  een- 
betli  cat  short ;  VI,  the  aiith  none  ;  VII  a,  facial  nerve  ;  VIl  b,  anditorj  nerre  ;  on 
the  medulbi  oblongata  the  jiariB  are  indicated  as  follows  :  VIII,  placed  opposite  to  tbo 
CBt  end  of  tbe  pneomo-gartrio  nerve  ;  o,  the  glotiBo- pharyngeal ;  and  b,  the  nppennoBt 
Gbm  of  the  Bfiinal  acceeaorj  nerve  ;  IS,  tbe  bxpopldsesl  nerve  ;  71  o,  anterior  pyramid  J 
0,  olivary  bodj ;  a  r,  arafonn  fibres  ;  pp,  posterior  iijtamiJ  ;  r,  rtsliforni  boiiy  ;  ''", 
cmliUDee  coirmponding  to  the  tubcrole  of  Rolando  ;  at  the  ccmTaencement  of  the  Bpin^ 
rati,  ta,  iDdicklcs  tbe  nutcrioT,  cp,  the  |>Di>leiior,  and  tl,  the  lateral  cotumna;  CI 
anterior  Mid  potUrior  roota  of  tbe  anboeeipilal  or  Srat  cerrieal  Dcnrc 
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anterior  tubercles  nxo  much  Ijirger  than  the  posterior,  aa  maj  be  Been  in  the 
Bheep,  horse,  uud  rabbit ;  aud  heuce  the  name  Turtm,  formerly  applied  to 
the  anterior  aiid  Icatet  to  tba  poaterior  tubercles.  Id  the  braiuH  of  comivora, 
the  poateiior  tubcrclos  are  ratlier  the  larger.  In  the  fietus  of  miva  and 
ntammnlB  tbeto  emJiieDcei)  ore  at  first  rinule  on  each  sid«,  and  have  au 
inlernal  cavity  conimiinicstitig  with  the  ventricles,  Thej  are  cou4t«nt  iu 
the  brains  of  all  vortebrnte  amma,lB  ;  but  in  Sehes,  reptilea,  and  birds,  in 
which  animais  they  receive  tlie  name  of  optic  lobes,  they  are  only  two  in 
number,  and  hollow :  in  marsupialia  and  monotremata,  they  are  also  two  iu 
number,  but  are  Holiil. 

Optic  tracU  and  corpora  gtitieulata. — The  optic  tracts,  which  have  already 
been  r>.-ferTed  to  iu  couuectlon  with  the  base  of  the  cerebrum,  are  attached 
to  and  embrace  the  under  side  of  the  corresponding  i>eduucles,  and 
may  be  traced  back  to  the  thntauii.  Each  tract,  somewhiit  cyliudrical 
towards  the  optic  commissure,  becomes  flattened  and  broader  aa  it  approache-s 
the  thftlamuB,  and  makes  a  bend  as  it  turns  round  the  peduncle  to  reach 
the  back  part  of  that  body.  Near  this  bend,  which  is  named  tlie  knve 
^enu),  and  to  the  outer  aide  of  the  corpora  quadriyemina,  are  placed  two 
small  oblong  and  flattened  eminencea  connected  with  the  posterior  extremity 
of  the  optic  tract.  They  are  two  little  massefl  of  grey  matter  about  the  size 
and  shape  of  coBbe  beans,  plnccd  one  on  the  outer  aiid  one  on  the  inner  side 
of  the  genu  of  the  optic  tract,  and  heuce  are  named  respectively  («rpua 
jreiiicn!(t/iint  fxUnmm  and  inltrniim.  They  send  fibres  into  the  optic  tract 
an<l  also  into  the  thalamus  of  the  same  side. 

The  fibres  of  the  optic  tracts  are  therefore  derived  from  three  sourcas, 
viz. .  the  thalamus,  the  tubercula  quadrigemina,  and  the  corpora  geuiculata. 

The  firoctisut  a  ccrrbctto  a-l.  crrdiruni  are  two  lai^o  white  corils  extending 
downwards  and  aomewh.it  outwards  from  the  corpora  quaclriyemina  to  the 
foro  part  of  tho  oerobollum,  and  u.ninoctiug  the  latter  with  the  cerebrum. 
They  rest  upon  tho  crura  cerebri,  to  which  they  are  united,  and  bctneen 
them  is  tho  valve  of  Vienssons. 

The  lYif™  of  J'kuisriii  (velum  medullare  anteriua),  stretched  between  the 
processus  a  cerebello  ad  cerebrum,  is  a  thin  layer  of  nervous  matter,  which 
lies  over  the  passage  from  tho  third  to  the  fourth  ventricle,  and,  lower  down, 
covers  in  a  part  of  the  fourth  ventricle  itself.  It  is  narrow  above,  whure  it 
is  connected  with  the  quadriguminal  bodies,  and  broader  below,  where  it  is 
continuous  with  the  median  portion  of  the  cerebellum. 

The  upper  portion  of  the  valve  is  composed  of  white  substance,  but  a  few 
transverse  ridgoa  of  grey  matter  eiteud  upon  its  lower  half,  as  if  they  were 
prolonged  fromthegrey  lumellieof  the  cerebellum  with  which  the  valve  is  there 
contiououB.  From  between  the  posttrior  quadrigeminat  tubercles  a  slight 
median  ridge,  named  /rtenulam,  descends  a  little  way  upon  the  valve  ; 
and  on  the  sides  of  this  the  oammetioiiig  fibres  of  the  fourth  pair  of 
nerves  pass  transversely  outwards.  The  back  part  of  the  valve  is  over- 
lapped aud  oonoealed  by  the  superior  vermiform  process  of  the  cerebellum. 


INTETINAL  STRUCTURE  OF  THE  CEREBRUM. 

The  cerebrum,  like  the  rot  of  tbc  CDee]ihiili>n,  Is  composed  oF  white  and  erty 
tnbstuicc.  the  wliitc  pervading  nearly  the  wlinle  of  its  extent,  thoiigli  more  exclu- 
•ively  wmposing  its  deeper  parW;  the  grey  forming  aooveriug  ofaouio  thictness  over 


STRtlCTURE  OF  THE  FIBKODS  SUBSTANCE. 
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I  tlie  vbole  lurTaco  of  tLe  conToluliaii!.  und  rollectei]  in  dietiact  miiMcii  in  certain  of 
[the  deeper  pttrla,  anch  us  (lie  i:(irpont  ttrinU,  liinlitDi  oplicl,  corpora  qmidrigcniiiiiii 
band  enira  ccrtbtL  I'o  Ihe  grev  iufanliwuie,  lljo  nimeB  of  ciHsnti'otur  and  coiiirai  hivo 
llom  applied  ;  to  the  rbito  that  of  mednllury. 

L   77if  ichitt  UMiUer  of  the  encefthalon  conAintfl  of  tubalor  fibres,  in  gpneml  etill 

iKDaller   (b&n  Ifausn  of  lb<>  cord,  and  more  prone  to  become  ralicogo.    The  geuerikl 

Idirection  which  theM  follow  in  In'st  wen  la  a  brain  that  hu  been   hardened   bj- 

Ifaimenioii  in  al-^hol,  aUhougli  it  ia  Itne  thsl  in  an  ordinary  disBGction  of  «uch 

deued  mowes  triih  llic  tcaJpcl,  ire  do  nol   then  Iraco  the  ■ia);Ie  Gbreit,  but  onl; 

nailer  bnodlciand  fibrous  lamcllic  which  thtj  fum>  liy  tbeiroggrrgation.    It  matt 

kUa  be  admitted  that  whera  Ihey  inLimately  deciiesatr.  the  tearing  of  fibrea  mtobi  U 

liable  to  be  mistaken  for  the  separation  of  sets  of  fibres  one  from  Ihe  oilier  i  and  it 

U  Deoe«&ry  to  correct  such  errors  by  the  ciamiDalion  of  «cclioDH  under  the  micro- 

■cope.    The  microscopic  ciamination  of  the  cerebrum,  however,  is  a*  yet  still  less 
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Rg.  8TS. — SuiTon  or  t  Disiiccno>  snowiva  rax  ooHKiHmoi  of  Tat  Culdmrb  or  ttii 
HtDOLU  OD[»iiaiiTA  Wttn  rax  Cehibhuh  and  CuiaBiLLOii  (from  Alayo).      { 

In  the  lov^r  part  of  llie  figure  the  medulla  oblongata  is  entire  where  it  ig  prolunged 
dovnvarda  into  the  spinal  curd  ;  a,  ifac  anterior  pyramid  ;  a',  iti  continuatiun  upwards 
into  the  pons  Varolii  (m) ;  c,  olivary  bxly  ;  c',  olivary  faiciculns  ;  behind  !■',  the  faaoiouli 
terete*  are  repieient«d  ;  d,  the  white  isminiB  in  |>art  oS  the  eertlK^llum  ;  /,  superior 
pedancle  of  tbe  cerebellnm  ;  g,  siilcrior  iwrt  or  eniat  of  the  cerpbral  peduncle  :  h,  part 
of  thf  fibrea  ladialing  from  the  pedaDcIs  into  the  right  cerebral  bcinitipbere,  of  vhich  ik 
ecnuilereble  eitent  is  shown  conlsinlng  parts  •(  the  anleiior,  middle,  and  jiosterior  lobes ; 
k,  y,  y,  port  of  the  corona  radintii ;  h'  (la  froat),  Ci:Dtml  fibres  of  Ihc  cuuvulutinni ;  i, 
Gllet ;  /,  bock  oF  tlie  Ihalamue  (jplicus ;  m,  poua  Varolii  ;  n,  inferior  peduncle  of  the 
cms  cereWlli  ;  ",  sfction  of  the  |>es  bLpjxiCAiupi ;  r,  tegmentum  ;  y,  y,  shov  the  whit£ 
libKS  iaaainjj  from  the  eorpos  striatum, 

Mmplele  than  that  of  the  spiiutl  marrow  and  medulla  ohlotiBSUi.  By  the  direction 
of  artificial  I  y  prepared  bminB,  aided  in  part  by  microseople  obflcrvation,  the  follow- 
in|f  general  facts  have  been  osoertained  : — 

The  fibres  of  tbe  eerclimm,  though  eiceediiigly  complicalcd  in  their  arrange- 
ment, Bud  forming  many  dificrenl  groups,  mny  be  referred  to  tbree  principal 
•fatemi,  according  to  the  general  murse  which  they  take,  viK. : — 1.  Afcrniiing  i 
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pfdviicuin.T  fhres,  whicb  pasa  up  from  the  medulla  oblongata  to  llic  bemii^plicres. 
and  constitute  the  peduncles  of  the  cerebmni.  These  fitircfl  inprease  in  nunilier  oa 
thc}^  aRi'cn<l  thrnugh  the  pons,  and  atill  further  in  passing  tlirou^ti  the  optic  Ihalami 
nnd  atriatud  bodie!i.  lieyund  which  they  spread  in  all  directiuns  into  the  heml- 
apheros,  2-  T^n^vurff.  or  commi^ftniral  fibres,  whicli  codnect  the  two  hetniaphoren 
together.  3.  Lontjil adinal  or  enllnleral  fibres,  which,  keeping  on  the  same  side  of 
tlie  middle  line,  connect  more  or  less  distant  parta  of  tho  same  licmi'phere. 

1.  In  each  bemiBphere  the  peduimilar  fibres  cooGiiit  of  a  main  bodj  and  of 
certain  accessary  bundles  of  fibres. 

The  miia  bodi/  is  derived  from  the  anterior  pyramid,  from  the  fasciculi  tcretea. 
and  from  the  posterior  pyramid.  After  it  has  passed  through  the  poos,  and  be- 
come increased  in  amount,  it  Is  separated  into  two  parta  in  the  erua  cerebri  by  a 
layer  of  dart  cineritious  matter,  named  locus  niijer.  The  lower  or  superficial  pari., 
irhiih  is  derived  from  the  pyramid,  consists  almost  entirely  of  white  fibroa,  col- 
Icctod  into  coarse  fasciculi,  and  ia  named  tho  mini  or  huif,  or  the  fiwciculaifd  por- 
tiim  of  the  peduncle  (Foville).  Tbc  upper  part,  composed  principally  of  tho  fusci- 
culus  teres  and  posterior  pyramid,  is  named  tbc  lei/iaeiitiim.  It  is  softer  and  finer 
in  texture,  and  is  miied  with  much  grey  matter. 

Still  increasing  in  number  within  the  peduncle,  these  two  sets  of  fibres  aseend  to 
the  thalamus  and  corpus  striatum.      A.  much  luger  number  of  6bres  dirergrlng 


Pig.  STO.  Fig.   379,— PoiTKBioR   Tiuw 

Of  TDK  PBtiojioi.M  OP  tna 
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lhh  (after  Arnold),     i 

The  lower  and  fore  part  of 
the  cerebral  hemiflphcrea  ia 
presorred,  the  cerelielluni  is 
oinnplelely  detached  from  il« 
peduncles,  and  on  tbe  right 
side  the  corpora  quA.lri^mina 
and  thalamus  opticus  bare 
been  dissected,  a,  fiwcicnlui 
teres  of  tbe  left  side  :  '',  fibr«a 
of  the  teg;nientuin  ascending 
tbroagb  tbe  rjgiit  tbalamus ; 
r,  left  corpora  <[undrigcn]ifia  ; 
d,  latem]  column  of  the  coni  ; 
(,  restiforiD  bodjr ;  /,  superior 
peduncles  of  the  rerebcllum  ; 
g,  fibres  of  tbe  orust ;  i,  i, 
the  fillets ;  i;  i;  corpora 
EtrintA  ;  i,  Ibe  left  thalamus  ; 
m,  ni,  seetions  of  the  midJIe 
peduncles  of  the  cerebellum  ; 
ti.  section  of  the  left  inferior 
peduncle ;  p,  left  posterior 
pyramid ;  7,  section  of  the 
oirpuB  oalloanm ;  t,  under 
surface  of  the  same,  nnd  below  it  tlie  caTity  of  tbe  fifth  ventricle  ;  (,  left  anterior  piilar 
of  the  fornix  ;  1/,  decassution  of  the  radiating  fibres  witli  tbe  crossiug  fibres  of  tbe  corpus 
caUuinm. 


from  these  bodies  appear  to  pass  to  the  mcduttary  substance  of  the  hemLapherea  ;  but 
the  actual  continuity  of  the  individual  fibres  spreading  out  in  the  hemiiiphere  with 
those  Mcending  to  the  thalamus  and  corpus  striatum  is  doubted  by  many  authors, 
and  among  them,  by  Kultikcr. 

Tbe  aaxemblage  of  radiating  fibres  In  eacli  bemlsphere  might  be  compared  lo  a 
fan,  licdt  into  the  form  of  an  incomplete  hollow  cone,  having  its  concave  surface 
turned  downwards  and  outwards ;  hence  tho  name  corona  radiata  applied  to  them 
by  Keil,  tnd^fibrotu  ctme  by  Mayo. 


A 


TRANSVERSE  AND  COLLATERAL   FIBRES, 


SS7 


The  aixtttoTp fibm  at  tbe  peduncular  ayaleiD  arc  w  follova : — 

a.  The  friiiierior  peduncles  of  Ibe  cerebellum,  (processtia  oil  CGrcbram,)  which  art 
I  coDtiaacd  up  beuealh  the  corpora  qiiailrigcminaH  nnd  fjrui  piirl  of  the  Icc^nentum. 

b.  The  bundlu  of  Gbre«  ou  each  mAh,  iiame'l  the  fiHit  (Icmniscut).  This,  wlikb  is 
F  ori^nally  di^rived  from  the  anterior  column  of  the  cord,  proceeiiy  from  tbe  olWaiy 
ifotekuJus  of  Ihe  medulla  ublongals,  an  prcviuualjr  dencribvd.     Itei[iri.>rced  by  libtes 

om  the  corpus  dentaluio  of  the  olirarj  body,  it  ascendft  Ihruagh  the  hack  part  of 
\Vav  poDB,  Etill  incrcaaiu^  in  Hize.  Appearing  at  tbe  side  of  the  cerebral  peduade, 
laburc  Ibe  upper  border  of  the  pooi,  it  divides  into  two  parllons,  of  which  one  croiiscs 
>OTCT  the  (U[>erior  pediiude  of  the  cerebcllniii  ta  the  corpora  quadrigemina.  meeting 
[Its  follow  of  the  opposite  tide ',  wliilo  tbe  other  is  eonluued  upwu'di  with  the  fibres 
of  the  legmentam. 
<.  Uibur  fibres  accessory  Ut  the  pEdnuclcs  lake  their  riM  iti  the  grey  matter  of 
I  the  oirpoii  qDadrigemina  (The  lirudiiu).  nad  proceed  on  la  tbe  IhalamL 

if.  lastly,  fibres  of  another  act,  bavii^  a  BimiUr  destination,  are  derived  from 
[  Uie  corpora  geniculata. 

2.  The  Irann-rret  cnnuniiDural,  or  cODoecling  Gbrea  of  Lbe  cerebrum,  include  tb« 
foilowing  setsi — 

a.  The  crou  fibres  of  the  corpoa  cnlloauin,  pMaing  Utenllj  iulo  llie  Huhaluice  of 
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Fig.  380. — Vtiw  oil  i  Di!si!CTio«  of  tub 
PrBut  IS  TUB  Lirr  CiiHKnnd,  Hitii' 
irBiKK  rSLiH  BKLuw  (aflar  Mayo).      ( 

Tbe  miiM  of  the  middle  lobe  iu  its  luwer 
,  part  bas  been  removed,  a,  the  anterior,  and 
,  a',  the  pofltcHor  part  of  the  fillet  of  the 
.-OorptiB  calloaum ;  ^,  </,  Bectioa  of  the  erus 
fMicbri',  b,  tegmentum;  %  erunt  separated 
rfrom  tbe  lut  by  the  locus  nigct ;  <f,  fibres 
i-ltretcbin;  from  the  bock  part  of  tbe  corpus 
L  cftllosum  into  the  poBlerior  lube  ;  ^  fasciculus 
L  Viciiutoa  cotiiiectrpg  tbe  sulerior  and  middle 
J  bbta  aeruu  llie  ijylviaa  fissure  ;  /,  /,  trans' 
f  Tene  fibres  frum  t,he  corpns  etllosum  passing 
I  into  tb<:  r^-rebral  hemiaphifrerf  ;  f,  bad  part 
[  of  tlie  tbabimus  ;  m,  corpus  albicans ;  ;, 
,  )ued[an  feetion  of  tbe  corpus  rallosum  ]  r, 
I-  tsdiatiug  fibres  of  the  bemispber«n  ;  £,  ante- 
rior piliar  of  tbe  fornix  deicendiug  into  Ibo 
I  corpna  albicans  <hi|  ;  r,  eoliateral  fibres  of 
Uu  convolutions  ;   x ,  anterior  coumiisuro. 


tbe  hemispberes,  some  being  directed  ap- 
rards^  wbili^t  others  spread  outwards  lin 
,  lbe  roof  of  tbe  lateral  ventricles,  forming 
,  tbere  what  is  named  the  laptlum,  Haviiig 
I  InUrsected  the  peduncular  ladiatiog  hbrc<t. 
I  they  spread  oat  into  tbe  hemispheres, 
Lieauhiiig  everj'wbere  tbe  grey  matter  of  the 
[eoDvotutiona. 

b.  theJO/ra  of  the  anterior  comiaUtuTe 
IpaM  lateraliy  into  lbe  corpora  striata,  and  bonding  backwards,  extend  a  long  way 
rfaalo  tbo  middle  of  the  hemispheres,  on  each  aide. 

c.  The  jSira  of  the  poetcri'ir  commixniTe  run  tbrough   Ihe  optic  tlialaml,  and  are 
[foon  lott  in  tbe  subclance  of  tlic  hemiapheroB  ouUide  these  bodius, 

3.  The  third  syalem  of  fibres  in  tbe  cercbnim,  tbo  loifjilwliiinl  or  aitlaleral,  iu- 

eludea  (hoae  of  the  foniii,  ticnia  Hemic ircularia,   and  atriie   lonKitudinalca  of  the 

i^rpu*  callosum,  already  aufficicntly  described  ;  and  likewise  the  following  :  — 

Y     a.  FO,ift  f,J  the  gi/ruj /<}rHiciiH'^  ;  filet  of  Uie  a/ifiu  mW^'iim  ( Slay  o).— These 

I  SbtM  constitute  tbe  white  substance  of  the  gyms  fornioatus,  aud  Liikc  a   luuBiLudiual 

fmnne  Immediately  above  the  transverse  fibres  of  the  corpua  callosum.     Iu   Crunt 
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they  bend  ilowntrnrds  within  llie  gfruj  to  whidi  lliey  belong,  ui<I  arc  conafcletl 
with  the  anterior  perfnr»t«d  apnea,  Iwiing  joined  by  cprUin  longitudinal  fibres  irhii'ii 
run  along  Iho  nndcr  outface  of  the  cnrpua  ciitlosnra  uctr  the  middle  line,  pa>^iiing 
nenr  and  upon  the  ujipor  edge  of  the  acptnm  lucidum.  Behind,  they  turn  round  the 
back  of  the  corpus  callosum  and  thence  descend  to  llie  point  of  the  Tuiddlc  lobe,  wlicro. 
Biioording  to  Foville.  they  again  rciieii  the  i>crForjted  space.  Ofiaets  from  thcie  fibre* 
pass  upwards  and  backwards  into  the  secondary  coDvolulioiu  derired  [rom  the 
g}Tus  fornicatni  in  the  longitudinal  fixture. 

b,  Faseiailus  uacliiiUiia.  —  Under  tbia  name  IB  descriiied  a  trhite  handle,  seen  oa 
the  lower  aspect  of  the  hemiapbcre,  passing  across  the  bottom  of  the  Sylvian  fij- 
snre.  and  coQDCcting  the  anterior  with  the  middle  and  posterior  tobea.  The  fibres 
of  this  bundle  exfand  at  eacli  citrcmity.  and  the  more  Hiiperfieial  of  them  are 
curved  or  hooked  sharply  between  tbe  contiguous  piirta  of  the  anterior  and  middle 
lobes. — nhenee  it  has  received  its  name. 

c.  The  convolutions  of  the  ccrelirum  aiB  connected  with  each  other  by  white 
GbreH,  whieli  lie  immediately  be neatli  the  cortical  suhstnnue.  Some  of  thum  pass 
across  the  bottom  of  the  snleui  between  odjaitcnl  convolutions  ;  whilst  others,  which 
arc  longer  and  run  deeper,  connect  canvolutions  situated  at  agcoalor  distanoe  fr«tii 
one  another. 

Fig.  3ST. 


Pig.  881, — Tiiw  or  *  DiasBCiioM  of  tbi  Fibkks  of  tbs  Qihdb  FoamoitDs  iun  Pobxii 
IN  rnB  RiHar  HKiiiar[iE:Hi(  {ilightly  altered  from  Foville).  J 
A,  Ibo  anterior  lobe;  B,  the  p.«terior  lobe ;  a,  a',  a",  fibres  of  the  gyruB  foraiealo* ;  e,  <f, 
oblique  hands  of  filiren  of  aouie  of  its  accessory  gyii ;  'i,  tegmentum,  and  ;/.  oruil  of  the 
cms  oerebri,  sepnratiKl  by  the  louus  nit^cr  ;  t,  thnla<uus  :  >r>,  fi^urt!  uf  Srlviui ;  n,  oorpiu 
albicans;  •;.  medlnu  section  of  the  corpus  eallnsuin  ;  i.  eeptuia  lucidaia ;  r,  the  faroii, 
its  anterior  pillar  deadend  ing  ioto  the  c'ir]ina  nlblcjin^,  anil  then  eniL'rging  from  that  at  it« 
termiuation  (*)  in  the  thalamus  ;   1,  the  olfactory  bnib  ;  2,  tbe  optic  cominlaaurie. 


The  researches  of  Foville  have  led  him  to  diffw  conalderably  from  other 
anatomists  as  to  the  course  of  the  GbrL-j  of  the  cerebrum,  as  will  be  seen  from  the 
following  statement  of  bis  views  :^ 

i.  Vba  cruet  or /iigciciitaft:d  purlioii  of  each  cerebral  pcd ancle,  derived  from  the 
anterior  pyramid,  forms  by  itself  the  peduncular  fibrous  coac.  and  is  thence  con- 
linued  on  into  the  radiating  librc«  of  the  cerebrum,  which  ar>'  de^itlnod  only  for  the 
convolutions  on  the  convex  anrface  of  the  hemisphere,  including  the  outer  half  of 
tbe  nmrginal  convolution  of  the  longitudinal  Guure,  and  the  inner  half  of  lUs  con- 
volotion  of  the  Sylvian  fiiiure. 

2.  Tbe  fibres  of  the  lei/mciiliiia,  having  entered  the  thalamui'.  pass  on  in  two  ways 
— no  port  of  them,  however,  joining  the  radiating  pcduiiciiW  fibres. 

0.  One  act  pa^  upnarda  through  the  thalamus  and  corpus  striatum,  abare  which 
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the;  Ihen  tam  innardi^  tad,  JoiitiDg  irilti  lli<>se  of  Ibc  oppoeilc  aiiip,  fona  ilie  trsna 
verve  tiUrcs  of  iha  oorpoi  ealloaum.  Tbc  coqius  callomm  is  LherefoTe  regarded  nt. 
ft  eonuniuure  a(  llic  ccteliral  pertutiolea  odI;— -noiu  of  iu  croM  fibrci  tpreading  into 
Uie  (Muvolutioo*,  u  IB  generaJly  beljcrcd. 

ff.  TUri  ficcond  set  of  fibren  of  the  tegm^ntam,  romspoading  with  the  fdJiciculi 
tereteu  and  part  of  the  pMterior  pjraiaidB,  rim  forwards  near  the  middle  line,  along; 
the  andet  aido  of  the  third  vonlritlc  and  corpua  sirialum.  ibrongh  tUc  grey  matter 
in  front  of  the  poiu,  to  the  anteriur  perforated  space.  Tlie  roiua.LtiLii|j;  part  of  the 
posterior  pyraniid  furmj  the  tsoia  »eiiiicin;Ql»rijt,  wlikh,  psssing  down  in  front  of  llie 
anterior  [lillar  of  the  fornix,  also  reauhe«  the  perforated  ^pacc.  From  thi;^  apaee 
more  fibres  are  reflected  upvnnis  on  the  eidce  of  llie  eorpna  alriatum  to  join  the 
corpus  catloram. 

3.  A>  dependencies  of  the  poelBiior  peilaQcntar  fibres,  and  eonnected  with  Ihem  at 
the  botdors  of  the  anterior  perforated  ppace.  arc  :— 

a.  Several  ecU  of  langituili  aal  arclieU  lihiea.  vhieh  embrace,  in  a  series  of  rings, 
the  radiating  peduncalsr  system.  TheM  are— the  deep  fibres  of  the  ticnia  semidrim- 
laria — B  somewhat  timilar  band  lieneatb  the  outer  part  of  the  eorpua  striatum — the 
Iialf  of  tlie  fornii  with  the  corpus  limliriaLum— the  longitndina)  fibres  placed  on  (lie 
upper  and  under  mrfaec  of  the  corpus  callunttm,  and  those  of  (he  sopturo  laeidum  : 
and.  lasllr,  tno  remarksldc  svBtema  of  longiludinni  fibres  —  one  eon'tituting  Iho 
entire  irhite  nibatance  of  (be  gyrus  furuioitus  (from  end  lo  end),  also  of  its  aceeaaory 
conrotutiona,  and  of  Ibe  inner  h4Jf  of  the  marginal  coaTololion  of  (lie  lone;ituilinat 
fiR-iurc  ;  and  the  oth«.  forming  the  white  sulwtance  of  the  convolutions  of  the  islflnd 
of  Keil.  and  the  adjoining  half  of  the  convolution  of  the  .Sylvian  fiasure.  li'une  of 
Ihe  parts  jnst  named  receive  fibres  from  the  radiating  pcduni'ular  set. 

6.  In  connection  with  thig  system  is  a  (bin  stratum  of  white  fibres,  found  upon  tLe 
inlemal  surfaee  of  the  ventricles,  and  prolonged  through  (he  tranai-er^  lissure  into 
the  reticulated  nliite  substance  covering  the  lower  end  of  the  gyruu  fomluntua ; 
vbcnee,  accorditig  to  Foville.  it  extends,  as  an  exceedingly  thin  layer  of  medullary 
matter,  all  over  the  cortical  substanee  of  the  hemisphere. 

f.  The  anterior  commiEsurc  d^ea  not  reach  llie  convolutions,  hnl  radiates  npon  the 
onler  tidei!  of  (be  corpora  striata  and  Ihatsmi. 

IL  The  grty  mailer  on  tlif  fonrolul'il  surface  of  (lie  cerebrum  i»  divideil  into  two 
and  in  some  regions  into  three  etruta.  by  interposed  thin  laycrt  of  white  subxtance. 
In  examining  it  from  without  inwurds,  we  meet  with — 1.  A  thin  coaling  of  white 
tuatlersitua(ed  on  the  surface,  nbiuh  on  a  eection  appean  as  a  faint  while  line, 
bounding  the  grey  substanec  externally.     This  auperficial  white  hiyer  is  not  equally 

Fig.    382.— Sboiiok    ■>»  .  Flc.  a?2. 

TBI      CoBTICilL      BbB- 

trixci  or  A  Ckkebkil 
CosvototWH  l.from 
Bemak). 

Id  a,  the  parts  are 
nearly  of  the  nntursl 
■i».  To  the  ri^hl  of  lbs 
figure,  a  sad  e  ore  two 
wliit!,  and  ft  and  /  two 
grey  strata ;  to  the  left 
of  the  fiiiure,  id  ailili- 
tioaal  white  layer,  c,  di- 
vides the  first  grey  into 
two,  b  and  d.  Iu  B,  a 
■imll  part  of  the  cortical 
snbrtnnee  of  a  convolution 
is  reprtsented,  niBgnified 
lo  ihow  more  clearly  the 

nla^ve  position  <>(  the  strata ;  a,  anperficial  white  layer ;  6,  reddish  grey  layer  ;  e, 
InternMdiale  while  layer ;  d,  inner  part  of  the  onler  grey  layer  ;  t,  thin  white  layer  ;  /, 
hmer  grq  layer  ;  g.  radistinj!  white  fibres  fruni  the  meJutlarj  mbalonee  of  the  convolg- 
Uos  pMriai  into  the  layers  of  the  corUcal  sabetaooe. 
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thick  over  all  parts  or  the  cortical  snbatance,  bat  iKComes  thicter  a^  It  approaches 
Iho  borders  of  tlic  convoluted  surface;  it  ia  accordingly  less  coni'pii:uous  on  tlie 
lateml  convex  aspect  or  the  hcmiagiheren,  and  more  so  on  the  conTolulioiiB  sltnaleil  in 
the  longitudinal  fiesore  whicli  approach  the  wliit«  gurfsce  of  the  corpua  cilloaum,  and 
dm  those  of  the  under  surface  of  the  bruin.  U  'n  esiieciully  well  marlicil  on  the 
middle  lobe,  near  the  descending  carau  of  tUe  latutal  Fcntricle.  where  the  canro- 
luted  surface  is  bounded  !iy  the  posterior  pillar  of  the  fornis,  and  it  has  been  there 
described  under  Ilie  OAme  of  the  rcticitlated  white  ^tbufiiiice.  It  consists  of  remarlc- 
ably  fine  tubular  fibrCB,  for  ihe  most  part  varicose,  wbicb  mn  parallel  with  the  Bur- 
bce  of  the  eonrolations,  but  intersect  each  other  in  various  dircctionx.  The  ter- 
loIaatioQ  and  cnnnectioDS  of  these  fibres  are  unknowa.  This  superficial  white  layer 
coDtains  also  a  few  small  cells  with  proceases,  and  an  abundant  granular  matrix. 
2.  Imtnodiatcly  beneath  the  while  layer  just  deacribed,  is  found  a  comparatively  thick 
layer  of  grey  or  reddish  grey  matter,  the  colour  of  which,  as  indeed  of  the  grey  sub- 
glance  ganerally,  ia  deeper  or  lighter  according  as  its  very  numerona  vassela  coolain 
much  or  little  blood.  Then  follow,  3.  Another  thin  whitish  layer;  and,  4.  A  thin 
grey  stratum.  This  last  lies  next  fo  the  central  wbito  matter  of  the  homispliere. 
Bcmak  considers  it  as  similar  in  nature  to  the  gelatinous  snbstance  of  the  spinal 
cord.  According  to  tbis  account,  the  cortical  substance  consuls  of  two  layers  of  grey 
substance,  and  two  of  white ;  but  in  Bcveral  convoliitionB,  especially  those  sitnaleil 
Dear  the  corpus  eatloiium,  a  third  wbilc  stratum  may  be  seen,  which  divides  the 
niost  Bnpcrficial  grey  layer  into  two,  thus  making  eii  in  all,  namely,  three  grey  and 
three  white. 


Fig.  383. — Hiiiiiti  STBaoTTBG  or  tuf  Cebebrsl  .SuasTinoB  (froDi  EuUiker),  HaaicinsD 
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A,  cells  and  stractur:il  elemeuls  from  the  inner  part  of  the  eorticul  aubstsnoe  of  (be 
cerebral  oonvululionM  i  a,  larger  cells,  ebioSy  from  the  middle  grey  layer,  showiag  a 
Tariahle  numliei  of  nvliatiug  proegfises  ;  A,  amallcr  cells  from  the  more  superficial  giey 
layer,  ia  part  belouging  to  connectite  tiasHL' ;  c,  a  nerve  fibre  with  He  axla-filament 
partly  ci posed. 

II,  liutat  nerve  fibres  ftom  the  superficial  white  layer  of  the  eorticsl  snbataiice  of  a 
Ooutolutiun,  some  ahowiug  the  varicDSe  coudition. 


The  cortical  grey  substance  consists  of  nerve-cells  of  rather  variable  siie.  which  are 
kngular,  fusiform,  round  or  oval  in  shape,  and  for  the  most  part  candate,  and  lie  in  a 
granular  matrii ;  also  of  small  nuclcuB-likc  vtsiclcs,  which  resomldc  those  seen  in 
the  oorl.ical  substance  of  the  corehellum.  and,  according  to  Tmld,  arc  here  aUo 
collected  Into  a  special  stratnoi.  In  the  middle  grey  layer,  (he  cells  are  of  variable 
ali^e,  some  being  so  small  as  la  [cncmbio  nuclei ;  but  others  of  much  larger  dimen- 
aions  are  atiuniioat,  and,  according  to  Kiilliker,  {ircseut  from  one  to  lix  proovH*. 
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la  the  innermost  grey  layer  the  cells  have  similar  vhiUTtclcrii.  but  DlXen  couuiin 
pigmenUry  nmltcr,  I'ubalar  fibres  exkl  tbroogliiiut :  thtue  of  one  act  run  pinllcl 
iritb  the  Burhue,  and  at  certain  depths  are  more  licnaely  ig^cgated,  to  u  to  form 
the  before- meotioncd  white  layers:  they  ure  aim  prcwut  ia  the  iaterveaing  grtiy 
ilrtla,  but  there  they  are  wider  apart.  The  in:Luaer  iu  which  they  t>C!-in  and  end  is 
not  knowQ;  it  lecms  uol  impTobabie,  however,  that  the;  are  dcpeiideauiua  of  the 
contmiaaural  eystem  of  Sbres.  Theie  stratified  fibres,  if  they  might  be  m  called,  are 
intersected  by  aaotbor  set  of  tubular  Qhrea,  which  come  from  the  eentrul  white 
maaa  of  the  hemispheres,  and  rua  perpcnJiealarly  through  the  cortical  sabstaai.'e, 
becoQiing  tiaer  and  ipreiidiag  more  out  from  each  other  as  they  ajiprDat:h  the  eiirHicu. 
The  further  diapositioa  of  theae  central  or  perpendicular  hbrcs  i»  uncertiiD  ; 
Valenlia  describes  them  as  furming  lermina)  loopi  or  archer,  but  this  id  denied  by 
Remak  and  ilannorer.  liemak  statisa  that  they  gradually  disappear  from  view  at 
diScrcDt  depths,  as  they  pais  through  the  suixeoaive  layers,  the  last  of  them  vauish' 
ing  in  the  toperScial  grey  stratum  ;  but  he  is  unable  to  say  positiTcly  bow  they 
terminate,  ll  sometimes  seemed  to  him  as  if  the  last  of  them,  after  intersecting  the 
fibres  of  the  deeper  white  stratum,  bcuame  eontinuaus  with  those  of  the  outermost 
layer;  bat  of  this  be  by  no  mciuiH  speiks  confidently.  Hannover  maiulains  tliat 
Uie  perpendicular  fibrca  are  connected  at  their  extremities  with  the  ncrvc-celli  in 
the  cortical  substance. 

The  grey  matter  of  the  lamina  cincrea,  Inber  cineream  and  posterinr  perforated 
spot  appears  both  in  the  base  of  the  biairi  and  in  the  Iloor  of  the  third  ventriute. 
The  ImoUw  cineroa  is  connected  eilernally  with  tlio  grey  maiter  of  the  anteiior 
perforAlwl  spot,  and  from  ttiat  point  a  continuity  of  grey  miilti>r  can  be  traced  to 
the  swelling  of  the  olfactory  bulb.  Thus  also  continuity  is  established  tielweeo  the 
grey  matter  of  the  hemispheres  and  that  of  the  interior  of  the  brum 

IIL  Thegrty  nviUer  o/Uie  inlrrior  of  the  eerehrum  may  be  examined  In  the  series 
of  it*  deposits  from  behind  forwards. 

In  tlie  crura  cerebri,  the  grey  matter  is  collected  into  a  dark  moss,  the  haa 
niger,  which  liea  between  the  cruit  and  the  tegmentnm,  and  is  aUo  diOiiaed  amiing 
the  foaciuuti  of  the  Mgmentum ;  below  this  it  'a  continuona  with  that  of  the  pons 
and  medulUi  oblongata,  and  through  them  with  that  of  the  spinal  cord,  as  has  already 
been  sal&cicutly  described.  In  the  upper  part  of  each  tegmentum  is  a  round  ruddish 
grey  oantre,  the  red  centre  of  i^tilling,  the  superior  olive  of  Luys. 

Id  the  centre  of  each  of  the  corpora  quadriyemiiki  grey  matter  is  also  found,  and 
this  collection  ia  statetl  by  Huscbke  to  be  continuous  below  rilh  the  postarior  cornn 
of  the  grey  matter  of  the  spinal  cord,  posteriurly  with  that  of  the  corpus  denlatam 
of  the  eerebeilum,  and  anteriorly  with  the  soft  commisBure.  the  scptutn  lucidain, 
optic  thalomi,  and  corpus  calloaum,  Qrey  matter  occurs  also  iu  tbo  pineal  ghiud, 
and  in  the  corpora  geniculata.  Those  last  bodies  appear  to  be  appendages  of  t)ie 
optic  thalami. 

The  grey  mailer  of  the  op'ic  lluil'imiia  constitutea  the  principal  bulk  of  that  body ; 
it  is,  howeviir,  partially  divided  Into  an  inner  and  an  outer  purtiou,  by  white  fibre* 
passing  through  iL 

The  corpus  etriatum  contains  three  grey  centres.  That  which  forms  the  iatni- 
veatricuUr  porljon  of  the  body,  and  Is  cunueutcd  inforiorly  with  the  Umina  cincrca, 
and  with  that  portion  of  the  grey  mutter  of  the  optic  thalamus  which  is  seen  in  the 
third  vcnlriclc,  ia  named  the  nudeiit  cauditliu.  The  principal  centre  of  the  cxtra- 
fentiicuUr  portion,  named  iiudriia  IcMicidariii,  external  and  inferior  to  the  uucleua 
eaudaius,  is  separated  from  thit  centre  by  the  white  substance  of  the  fibrous  cone, 
which,  a«  it  passes  outwards,  appears,  when  cut  acrass,  as  a  broad  white  band  extend- 
ing from  behind  forwards,  and  traversed  by  strin  of  grey  matter  passing  from  one 
centre  to  the  other.  Between  the  nucleus  lenticularis  and  the  island  of  Itcil,  which 
lies  opposite  (o  it,  there  intervenes  a  tliin  Inmclliform  deposit  of  grey  matter,  the 
nuclciu  Urnurformia  (Arnold),  or  clauttriim  (Bunlach),  which,  in  a  transverse  section, 
is  seen  as  a  thin  line.  The  lenticular  nucleus  is  continuous  with  the  grey  matter  ol 
the  anteiior  [lerforaied  apace. 

The  cor|iui  striatum  nnd  optic  thalamus  contain  cells  very  much  like  those  of  the 
conical  substance.  In  the  ciirpora  qiudngcinina  tlicre  are  larger  cells,  approachiug 
in  sifc  to  those  of  the  cerebellum,  besides  v^ry  small  cells  and  nucleiform  bodies. 
The  dark  matter,  rorming  the  so-called  locus  nigcr  of  the  cerebral  peduncles,  : 


5<;2 


CEREBHO-SPINAL  MF.MBHANES. 


that  in  the  floor  of  the  fourth  vcntriolc,  contain  canclale  <*IU,  many  of  tlicm  of  the 
largest  ewe,  witti  long  appeiiJngen,  anJ  deeply  I'olnureil  with  pignieat-  (Hannover, 
Kech.  Micro«cO|i.  sur  le  Syiiliynie  Ntrvcui.     Copenhagon,  1844). 

The  pineal  hoily,  tiko  the  piluilarj  body,  has  siready  lieen  eufficienlly  described. 
The  dficp  councelion  of  9oniB  of  [lia  cranial  nerves  with  the  banal  puna  of  the  oere- 
brum,  im  well  an  that  of  olhurn  with  the  remaining  porlioiis  of  the  entephalon,  will 
be  referred  to  in  the  description  of  these  nen-ea. 


THE  MEMBRANES  OF  THE  BRAIN  AND  SPINAi  CORD. 

The  cerebro-Bpinal  axis  is  protected  by  three  memhrana,  named  also 
meninges,  Thoy  are  : — ^1,  An  eiterual  fibroua  membrane,  iia.med  the  dura 
maf-:r,  wbiuh  closely  liue^t  the  intL-rior  of  the  okiiU,  mid  forms  &  loose  aheatb 
in  the  a]>itial  eaiia!  ;  2.  An  internal  ftraolu-vnacular  tunic,  the  pia  maltr, 
which  accurately  covers  the  brain  and  spinal  cord  ;  and  3.  An  iutermediata  ' 
Borous  wLC,  the  araclmoid  membrane,  wbioli,  by  its  parietal  and  viscernl 
lafers,  curera  the  internal  surface  of  the  dura  uiater  on  the  one  band,  and 
is  lefleoted  over  the  pia  mater  on  the  other. 


TBK  DUE&  MITBR. 


The  dura  ni,iln;  a  very  strong  dense  iiielaatic  fibrous  tunic  of  considerable 
tbicknoss,  is  closely  lined  on  its  inner  surface  by  the  outer  portion  of  the 

Pig.  384. 


Pig.  S81. — tni  CtuniDM  opiohd  to  show  tiir  Palt  uf  tni  Cntinatjii,  Am  TtHTOHirK 
HI  TUB  Cerubklluh,     ^ 

a,  right  side  of  Ifaj  blx  cerebri ;  a'.  iUt  anterior  narrow  part  atticbsil  to  the  criiU 
galli ;  i,  tenloriuiQ  ceiBhelll  of  Iho  right  eiMe,  nnited  to  the  bane  of  th«  fall  ccrehri 
from  2  to  3.  in  the  line  of  tha  ntraight  sinus,  nnd  atlnchcl  tn  the  Biii*riur  hnrder 
of  tbe  petroui  bmie  helween  3  ami  S' ;  A',  npfrtiire  between  tlid  right  and  left  diviaioiu 
of  the  lontoritim  Tur  the  iitbiDna  eercbri  ;  1,  1,  the  anperior  longitudinnl  sinus ;  2,  2, 
tile  inforior  ;  3,  3,  the  lateTsl  linoa ;  3,  3',  the  auperior  patron)  ainni ;  3',  is  oloN  to 
the  auteriar  cliuolil  proeeai. 


DURA  MATEB.-FALX.— TKNTORIUM. 
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arachnoid,  and  with  it,  therefore,  foriiw  u  jibro-icroiui  membrane,  which  ia 
free,  smooth,  and  epithuljated  on  its  iuncr  surface,  where  it  ia  turned 
towitnlii  the  bniLn  and  cord,  l>ut  which,  by  ita  outur  Bnrfiu.v,  i^  conuected 
wiik  tlie  surrounding  parte,  iii  a  somunhat  diSeruut  manner  m  the  crauiuui 
Btirl  iu  the  spinal  canaL 

The  outer  surface  of  the  traiiiai  portiou  adheres  to  the  inner  aitrfuce  of 
tbo  boDes,  and  foruis  their  internal  periosteum.  The  counection  betveen 
tha  two  depends,  iu  u.  great  measure,  on  blood-reasels  mid  Bmidl  fibrous 
pioosMOS,  which  jiass  from  one  to  the  other  ;  and  the  dura  mater,  when 
detached  and  allowed  to  float  in  water,  presuutH  a  Ilooculcut  appearance  on 
its  outer  snrface,  in  cou»t»iuence  of  the  torn  parts  projecting  from  it.  The 
adhesion  between  the  meiiibrnue  and  the  bone  is  more  iutimate  opponite 
the  autures,  and  al-<o  generally  at  the  bn^e  of  the  skull,  which  U  uneren, 
and  perforated  by  numerous  foraniinit,  through  which  the  dura  mater  is 
prolonged  t>)  the  outer  surface,  being  there  continuous  with  the  pericmniuoi. 
The  fibrous  tissue  of  the  dura  mater  becomes  blended  with  the  areolar 
sheaths  of  the  nerves,  at  the  foramina  which  give  issue  to  them. 

In  leaving  the  flkuU,  the  dura  mater  is  intimately  attached  to  the  margin 
of  the  foramen  magnum  ;  but  within  the  vertebral  canal  it  fornui  a  loose 
sheath  around  the  cord  (lluca),  and  is  not  adherent  to  the  boneji,  which 
bare  an  independent  periosteum.  Towards  the  Inwer  end  of  the  canal,  a 
few  fibrous  slips  proceed  from  tha  outer  surface  of  the  dura  mater  to  bu 
fixed  to  the  vertebne.  The  space  iuterreuiug  between  the  wall  of  the 
canal  aud  the  dam  mater  is  occupied  by  loose  ^t,  by  watery  areolar  tisane, 
and  by  a  plexus  of  npinal  veins. 

Opposite  each  intervertebral  fommen  the  diita-matnd  theca  presents  two 
Openings,  placed  side  by  aide,  which  give  passage  to  the  two  looti  of  tbo 
corresponding  spinal  nerve.  It  is  continued  as  a  tubular  prolongation  on 
the  nerve,  and  is  loat  in  its  sheath.  Besides  this,  it  is  connected  with 
the  circnmfeleDce  of  the  forameu  by  areolar  tiriaue. 

The  fibroiui  tissue  of  the  dura  mater,  especially  within  the  skull,  ia  divi- 
uble  into  two  distinct  layers,  and  at  various  places  these  layers  separate 
from  each  other  and  h'ave  intervening  cbanuula,  called  sintiaa.  These 
rinnsea,  which  have  been  oLsenbere  described,  are  canuU  for  venous  blood, 
and  are  lined  with  a  contiuustion  of  the  internal  mombmne  of  the  veins. 

Tbo  dura  mater  also  sends  inwards  into  the  cavity  of  the  skull  three 
■troiig  membranous  proccisea,  or  j)arlilu)iis,  formed  by  duplication  of  its 
inner  layer.  Of  the^e,  one  descends  vertically  in  the  median  plane,  and  is 
mceived  into  the  longitudinal  fissure  between  the  two  heuiispherea  of  the 
cerebrum.  This  is  the  faJx  cerebri.  The  second  is  an  arched  or  vaulted 
partition,  stretched  aorow  the  back  part  of  the  skull,  between  the  cerebrum 
and  the  cerebellum ;  it  is  named  the  tenlurium  cenhelU.  Below  this,  another 
vertical  jiartition,  named /a(j;  trrrbelli,  of  small  extaut,  passes  down  between 
the  hemispheres  of  the  cerebellum. 

the  falx  crrehri  ia  narrow  in  front,  where  it  b  fixed  to  the  ciista  galli, 
and  broader  behind,  where  it  is  attached  to  the  middle  of  the  upper  surface 
of  the  tentorium,  along  which  hue  of  attachment  the  straight  sinus  is 
•ituatod.  Along  its  upper  convex  border,  which  is  attached  above  to  the 
middle  line  of  the  inner  surface  of  the  crauiuui,  ruus  the  sujierior  loagi- 
tadinal  sinuo.  Its  under  edge  is  free,  and  reaches  to  within  a  short  distance 
of  the  corpus  collosum,  approaching  nearer  to  it  behind.  This  border  con- 
tains  the  inferior  longitudinal  ainua. 

The  (cnloriutn,  or  Unt,  is  elevated  in  the  middle,  and  declines  downwards 
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in  all  directions  tow«rcla  its  circuinferonoe,  thua  corresponJiug  in  form  with 
tjip  upper  Burfftce  of  the  cerebellum.  Ita  inuer  border  is  free  and  concare,  and 
leaves  in  front  of  it  nu  oval  opening,  througli  whicli  the  isthmus  eucephaJi 
deecendE).  Jt  is  attached  buhliid  aiid  at  tha  itides  by  its  convex  border  to 
tlie  horizontal  part  of  the  crucial  ridges  of  the  occipital  boiie,  and  there 
encIoaeB  the  lattnil  ainuaes.  Farlhar  forward  it  ia  connected  with  the  upper 
edge  of  the  petious  portion  of  the  temporal  bone — tho  superior  petrosal 
sinua  running  aloug  this  line  of  attachinent.  At  the  point  of  the  pai^ 
petrosa,  the  external  and  internal  borders  meet,  and  may  bo  asid  to  inter- 
sect each  other — tho  former  being  then  continued  inwards  to  the  posterior, 
and  the  latter  forwards  to  the  anterior  cliuoid  process. 

The  /lite  eertMti  (fiila  minor)  descends  from  the  middle  of  the  posterior 
border  of  tho  tentorium  with  which  it  ia  connected,  aloug  the  vertical  ridge 
named  the  internal  occipital  crest,  towards  the  fonimou  magnum,  bifurcating 
there  into  two  smaller  folda.  Its  attiichment  to  the  bony  ridge  marks  the 
course  of  the  posterior  occipital  sinua,  or  sinufles. 

Structure. — The  dura,  muter  consuta  of  wliite  fibrouft  and  elastic  tissue,  arniDgtd 
in  bands  and  lamium,  croi^aing  each  other.  It  ix  IraverKcd  by  tiumcroua  blood  veaida 
which  are  chicOy  destined  fur  the  buucs.  MiuuLc  nerrous  Glamcnts,  derived  from 
tho  fourtli,  fifth  and  eighlli  tTnnial  nerves,  and  from  the  sympathclic,  are  dt'scribed 
OB  entering  the  dura  mater  of  the  brum.  Nervous  filaments  have  likewise  been 
traeed  in  the  dura  malcr  or  the  spinsi  column.  (Luachka  aud  Biidingcr,  quoted  by 
Hynl.) 

The  pia  maler  ia  a  delicate,  fibrous,  and  highl;^  vascular  Eaembrane, 
which  immediatelf  invests  the  brain  and  spinal  cord. 

Upon  the  hemLspheroB  of  tho  br^iu  it  is  applied  to  tho  entire  cortical 
surface  of  the  convolutions,  and  dips  into  all  tho  sulci.  From  its  internal 
surface  very  numerous  small  vesaels  enter  the  grey  natter  aud  extend  for 
some  distance  perpeudictilarly  into  the  Bubstiknce  of  the  brain.  The  inner 
surface  of  the  cerebral  pia  mater  is  oii  thia  account  very  llocculent,  and  is 
UAmed  tontcnfum  ctrebrt.  On  the  cerebellum  a  similar  arrangement  exists, 
but  the  membrane  is  finer  and  tho  vesaels  from  its  inner  surface  are  not  so 
long.  The  pia  mater  is  also  prolonged  into  the  veiitrielea,  and  tbenj  forms 
the  velum  interpoaitum  and  choroid  plexuses. 

SlnKtuTt.- — The  pin  mater  conaiats  of  interlaced  bundles  of  areolar  tissne,  cob- 
veyiiig  great  numbers  of  blood-vessels ;  and,  indeed,  il«  peculiar  offiee,  both  on  llie 
bniLD  and  spinal  cord,  iioema  to  be  that  of  providing  n  nidus  or  matrix  far  ibc 
support  of  the  bluud  vessel H,  as  these  are  lubdivided  before  they  ent«r  tho  nervous 
■ubstaiice.  According  to  PoUmann  aud  Arnold  il  contains  numeroits  lymjihstic 
vessels,  rurkiujc  describes  a  rctiform  artangemcnt  of  nervous  Ghrils,  derived,  aceord- 
ing  to  Kiilliker  and  others,  from  the  sympathetic,  the  third,  sixth,  facial,  pncuma- 
gaatcic  and  accessory  nerves. 

On  the  spinal  cord  the  pia  mater  has  a  very  different  structure  from  that 
which  it  presents  on  tho  enccphalon,  so  that  it  has  oven  boeu  described  by 
some  as  a  different  membrane  under  the  name  iitiirilemmu  "f  Ihe  cord.  It 
is  thicker,  firmer,  tesa  vascular,  and  more  adherent  to  the  subjacent  nervous 
matter :  its  greater  strength  is  owing  to  its  containing  fibrous  tisane,  which 
is  arranged  in  longitudinal  sUiniug  bundles.  A  reduplication  of  thia  mem- 
brane dips  down  into  tho  anterior  fissure  of  the  cord,  and  serves  to  conduct 
blood-vessels  into  that  part.  A  thinner  process  passes  into  tho  greater  part 
of  the  [losterior  fissure.      At  the  roots  of  the  nerves,  both  in  tho  spine  and 
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In  the  ernniiim,  the  pin  mntar  liecnmes  conliituons  with  the  ueurilemnm.      It 
is  sujiplied  Kith  nerves  from  tha  sfiupAlliotic, 

TowardB  the  tipper  pnrt  of  the  cord,  the  pia  mater  presents  a  gjeyiah 
mottled  appearance,  which  is  oniug  to  pigment  particles  depiwitvd  within 
its  tusoe. 

TBB  ABACHSOID  KBMBKAHK 

'Hie  ararhnoid  is  a  very  fiDe  delicato  Beroiu  membrane,  which,  like  other 
tncmlimiiieB  of  that  class,  forma  the  liniug  boundary  of  a  aliiit  iac.  The 
walls  of  this  sac  consist  of  two  portions,  one  of  which,  a  difltiart  membrane 
OQ  the  surface  of  the  pia  matar,  is  the  visceral  or  cerebral  layer  of  the 
arachnoid,  while  the  other,  giving  the  sioootli  surfaoo  presented  by  the  dnra 
mater  on  it^  interior,  is  described  by  eumo  amitoiniHts  as  the  parietal  layer 
of  the  arachnoid,  while,  according  to  the  view  token  by  others,  it  is  merely 
the  serous  surface  of  the  dura  mater. 

The  parieial  wall  of  the  arachnoid  space  lb  invested  with  a  layer  of  polygonal 
epithelial  colls,  which  are  flattened  and  nucleated.  Benides  this,  it  presontu 
in  the  greater  port  of  its  extent  no  tissue  distinct  from  the  dura  mater  ;  and 
hence  it  is  that  KoUiker  and  others  object  to  the  term  parietal  layer  of 
th«  arachnoid  menthrane  as  applied  to  the  structure  of  this  surface.  It  may 
be  mentioned,  however,  that  iu  certain  recesses,  as  for  example  at  the  sides 
of  the  crista  golli,  ond  between  the  trabecula-  into  which  the  deep  fibres  of 
the  dura  mater  ore  thrown  in  the  neighbourhood  of  the  superior  longitudinal 
BiDUS,  a  small  amount  of  delicate  connective  tissue  beneath  the  epithelium 
may  be  distinguished  from  the  dense  fibres  of  the  ditia  mater. 

The  visceral  layer  of  the  arachnoid  is  a  distinct  transparent  membrane 
which  paoses  over  the  various  eminences  and  depressions  on  the  cerebrum 
and  cerebellum,  without  dipping  into  the  sulci  and  smaller  fisGures  ;  nor  i» 
it  uniformly  and  closely  adherent  to  the  pia  niatcr.  The  interval  left 
between  the  arachnoid  membrane  and  pia  mater  is  named  goueroUy  the 
subarachnoid  space. 

This  subarachnoid  tpact  is  wider  and  more  evident  in  some  positions  than 
in  others.  Thai,  in  the  longitudinal  fissure,  the  arachnoid  does  not  descend 
to  the  bottom,  but  passes  across,  immediately  below  the  cdfje  of  the  falx,  at 
a  little  distance  above  the  corpus  cailosum.  In  the  interval  thus  left,  the 
arteries  of  the  corpus  cailosum  run  backwards  along  that  body.  At  the 
boss  of  the  brain  and  in  tJie  ipijuil  caiuil  there  i:<  a  wide  inturval  between 
the  arachnoid  and  the  pia  mater.  In  the  base  of  the  brain,  thi£  subaraclmoid 
space  extends  iu  front  over  the  pons  and  the  interpeduncular  recess  us  far 
forwards  as  the  optic  nerves,  and  behind  it  forms  a  considerikble  interval 
between  the  cerebellum  and  the  back  of  the  medulla  obloni;ata.  In  the 
spinal  canal  it  surrounds  tha  conl,  forming  a  sjioco  of  oonaiderable  extent. 

A  certain  quantity  of  J! it  id  is  contained  between  the  arachuoid  membrane 
and  the  dura  mat«r  ;  but  it  has  been  shown  by  Magendio  that  the  cliief  part 
of  the  cercbro-spinol  fluid  is  lodged  under  the  arachnoid,  in  the  subarachnoid 
■pace. 

Mogendio  also  pointed  out  the  existence  of  a  sort  of  septum  dividing  the 
spinal  subarachnoid  space  at  tha  back  of  the  cord.  This  is  a  thin  mem- 
branous partition,  which  passes  in  the  median  plane  from  the  pia  mater 
oovming  the  pO!<terior  median  fissure  of  the  cord  U)  the  opposite  part  of  the 
luose  portiou  of  the  arachnoid  membrane.  It  Is  incomplete  and  cribriform ; 
and  oonoistA  of  bundles  of  white  fibres  ioterlaced  more  or  loHa  with  one 
another.      Fibrous  bands  of  the  same  texture  pass  across  the  subaracbno 
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space  ill  TurJoiis  BitiiatirrCB  both  within  the  spinal  canal  and  at   tbt)  liBxe  of 
the  brain,  stretching  thus  from  the  arachnoid  membrane  to  the  pia  matar. 
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Fig.  385.  Trajcsveusk  Sfctios  o»  th»  Srrjii 
Curb  akh  ita  EBTEtr.j^Ka  (from  Sajipej  nfter 
Hirsohfetd  mil  Leveiil^). 

1,  San  mater  or  Ibeca  ;  2,  parietal  lajer  of 
tbe  ftmclinoid  demlirane  ;  3,  iutciiia)  or  tooie 
uracbriuid ;  4  and  7,  feubBrochnoiil  cavity  or 
ajiace ;  5,  binder  part  of  tbe  iLiit«rD--ULcn1 
column  ;  6,  epflcc  between  tbe  atrwhiioid  and  tbe 

dura  mater,  or  between  tbe  inner  itod  imter  foldi 

^        ^  or  tli«  araebDoid  metnbnme  ;  ?,  reBectiun  of  the 

one  fold  into  tbe  other  ;  9,  sbeath  famisbed  to  tbe  apiunl  nerre  bj  Ibe  dnra  mater  :  10, 
poBterior  gangljijnic  root;  11,  emaUcr  anterior  root;  12,  Election  of  tbe  ligpmentnm 
deutLCulMnm.  Tbis  figure  dr>eA  nut  abow  tbe  euptum  wbicb  fioKteriurlj  divider  the 
Buborachnnid  epoce  into  right  ami  left  jiarta :  tbii  woold  lie  iiloeed  between  the  arseluuiid 
at  3,  SDit  the  pia  muter  cohering  the  poeterior  surface  of  the  ooid. 

As  the  cerebral  and  apinnl  nervoa  proceed  to  llieir  foramina  of  exit  from 
within  the  dura  mater,  thej  are  loosely  fruiTOiinded  by  tubular  Bheatbs  of 
tbe  arncbiinid  membrane,  which  extend  along  each  nerve  from  the  viscenU 
to  the  puietal  layer. 

SiTvcltire. — When  examined  nnder  the  rnlcroKwpo,  the  Tiwtral  or  tme  nraeh- 
noid  it  found  to  I'onHist  of  verj  diallncllj  separated  rihand-lilje  bntidlcn  of  librons 
tiesne  interlaced  with  one  anoilier,  and  a  siuiple  layer  of  tvaij' epilbetiuoi  on  the 
anrrace.  Votkmanu  h^  deserlbcd  a  rich  plexus  uf  ncrrcs  in  the  araclinoid  mem- 
brane of  certain  mminaDtH.  Kiiltikcr  Ii.-ib  fuilud  to  dvteut  their  pre^nce ;  but  tho)' 
have  been  again  lieacribcd  bj-  lloclidiiick,  «bo  tracoa  Ibem  to  tbe  porlio  minor  of  the 
Bfih,  the  fooiiil,  and  accessorius  nerrcs ;  und  Ibej  have  likewisa  been  folloired  by 
LnBubka. 

CcTcftrojpina/  jliiirl. — Tbia  is  a  very  limpid  aetona  fluid,  which  occapies  the  (mb- 
aracbnoid  ^pare.  When  collected  immcdiutcl.v  aflcr  ilcatb,  its  quantity  was  foBad 
by  Mngcndic  ia  the  buman  subject  to  vary  from  two  ilroetitna  to  two  ounceR.  It  ia 
sliglitly  alkaline,  and  consists,  according  to  an  analysis  by  LasAaigne,  of  SSS  paru 
of  water,  the  remaining  I'fi  per  cent,  being  aolid  matter,  animal  and  saline.  In 
cxperitncnts  made  on  tbe  dog,  it.  waa  found  by  Mugendie  to  be  reproduecd  in  LhiH.y- 
aii  hours,  atler  it  had  been  dratin  off  by  pnucturing  tbe  mcmliranea  at  the  lower 
part  of  the  cord.  When  prcHsnre  ia  made  upon  tbe  brain,  the  rguantity  of  fluid  in  the 
•plnal  tubarachnoid  tpace  is  increased,  and  convcnely,  it  may  be  forced  frum  tho 
apinal  earity  upwards  into  the  cranium. 

Xt'i/fimciiluni  (Icnticiilatiim.  —  This  is  a  narrow  fibrous  band  which  runs  along 
each  aide  of  tbe  apinal  cord  in  the  subarachnoid  space,  between  tbe  anterior 
au<l  puBterior  root«  of  tbe  ncrvcK,  commencing  above  at  tbe  foramen  mag- 
num, and  reaching  down  to  tbe  lower  pointed  end  of  the  cord.  By  its 
inner  edge  this  band  ia  connected  with  the  pia  luater  of  tbe  cord,  while  iti 
outer  margin  is  widely  ilcuticulatud  ;  and  its  denticiilationa,  traverHing  the 
arachnoid  space,  with  tbe  aracbiioid  membrane  reflected  over  tbem,  are 
attached  by  their  points  to  the  inner  surface  of  the  dura  mater,  and  thus 
serve  to  support  the  cord  along  tbe  aides  and  to  maintain  it  iu  tbe  middle 
of  the  cavity.  The  first  or  highest  donticulation  is  fixed  op]>OHi(«  the 
margin  of  the  foramen  magnum,  between  the  vertebral  artery  and  the 
hypogk-saol  nerve  ;  and  the  otliera  follow  iu  order,  atteruutilig  vtltb  the 
■uccoasive  pairs  of  spinal  nerves.  In  all,  there  are  about  twenty-two  of 
these  points  of  imcrtion.     At  the  lower  end,  the  liguuietittun  denticulatum 
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tuay  be  regarded  aa  ooDliuued  into  the  tcTtitinul  filament  of  the  Bpiiiiil 
cord,  wLich  thiia  connects  it  to  tli«  dura  muter  at  the  lower  end  of  th« 
ohMth.     (Sea  Figures  341  and  342.) 

fi<rae/iiTe.~~1t  consist*  of  itbito  fibrous  tisauft,  mixed  with  nmny  e»iec<Jingly  Bne 
eIa*Uo  filirca  ifliieh  aro  teea  on  appljing  acetic  aciil.  It  is  oUviounlj  coutinuoiia 
on  the  oDc  baud  with  llie  Gbrous  tianuc  of  the  pta  maler,  nud  on  Ihc  oUier  irith  that 
of  the  dura  mator. 

The  pia  mater  of  the  aoT'l  presents  a  conspicuous  fibrous  bund,  runoiiig 
down  in  front  over  the  anterior  median  fissure.  This  was  Darned  bj  Haller, 
Im«a  nji/cmfciM. 

Glandala  Paechioni. — Upon  the  external  ourfnce  of  the  dura  mater,  in 
the  vidnity  of  the  lon^tuilinol  mmi,  are  Been  numeroiin  small  pulpy-looking 
elevatbua,  generally  collected  into  clusters,  named  glands  of  PaccbionL 
The  inoer  nirface  of  the  calvnriiim  is  murked  by  little  pits,  which  receive 
these  eminences.  Similur  excrescences  nre  seen  on  the  internal  surfaoe  of 
the  dura  mater,  and  Dpou  the  pia  mator  cm  each  aide  of  the  longitudinal 
sinus,  and  also  projecting  iuki  the  interior  of  that  ainus.  Occasionally  they 
oje  found  also  in  other  situations. 

ThtHie  bodies  are  not  found  at  birth  ;  and  according  to  the  brothers 
Wenzel,  they  oxiet  only  in  very  small  number,  if  at  all,  Itfore  the  tliird  yi'ar. 
After  the  seventh  year  they  are  usually  found,  aud  they  increase  in  nitmbt<r 
greatly  aa  life  advances  ;  in  some  canes,  however,  they  are  altogethLT  wont- 
ing.    In  animals  there  appears  to  be  no  corresponding  structure. 

On  a  CHTcrful  examination  of  the  connections  of  those  bodies  it  wil!  be 
found  that  the  elevations,  found  on  the  outer  surface  of  the  duru  mnter  and 
within  the  lon^tiidiual  sinus,  in  no  instance  take  origin  iti  those  positions, 
but  that  they  are  gra]>e-like  Indies  which  are  attached  more  deeply,  and  in 
their  growth  have  perforated  the  dura  mater.  Their  precise  origin  and  nature 
were  liiug  the  subject  of  conflicting  opinions,  but  it  has  been  satisfactorily 
shown  by  Luschka  that  they  are  only  an  eulai'geil  condition  of  nonual  villi 
of  the  arachnoid,  and  that  no  other  Htnicturo  is  involvod  in  their  formation. 
Their  most  prolific  sooroo  is,  as  one  may  very  soon  discover,  the  cerebial  or 
generally  acknowleilged  layer  of  the  arachnoid,  biit  they  likewise  arise  in  a 
similar  manner  from  the  serous  sur&ce  of  the  dura  mater,  anil  may  some- 
times be  found  of  all  sisus  in  the  recesses  into  wltich  that  surface  ii  tlirown 
ill  the  neighbourhood  of  the  longitudinal  sinus.  (Luschka,  in  Mutter's 
Archiv,  1852  ;  and  "  Die  Adergeflechto  des  Mensohlichen  Gehims,"  1856. 
Sea  also  Clelnnd  "On  TumourB  of  the  Dura  Mater,  to,,"  in  the  GloHgow 
Medical  Journal,  18U3.) 

BLOOD-VESSELS  OF  THE  BRAIN  AND  SPINAL  CORD. 

The  origin  and  course  of  these  veaseli  have  already  been  described  in  tha 
Section  Augeiologj'.  In  pasaing  to  tlicir  distribution  the  several  artcriec, 
having  pnt^aed  across  the  arachnoid  cavity  enter  the  subarachnoid  space  and 
then  divide  and  subdivide  into  br.inchea,  which,  in  their  farther  ramification 
in  the  nervous  centres,  are  supported  by  the  pia  mater,  and,  it  may  be 
remarked,  are  more  deeply  placed  in  the  various  fissures  and  sulci  than  the 
BinitU  veins,  which  do  not  accompany  the  arterites,  bat  pursue  a  different 
course  and  are  seen  U[iod  the  !Turface  of  the  pia  mater. 

Moreover,  it  is  to  be  oljserved,  that  whilst  the  main  branches  of  the 
arteriea  are  situated  at  the  base  of  the  braiu,  the  principal  veina  if 
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townrdH  the  upper  surTaco  of  the  hemiBpheres,  where  they  enter  the  superior 
and  inferior  longitudiual  eiuuoos  :  the  veins  of  Galea,  however,  coming 
from  the  tnteral  veutrtclea  aad  ohorotd  plerusaa,  run  backwards  to  the 
straight  Biuns. 
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BIZB  AND  WEIGHT  OP  THE  ENCEPHALON. 

In  the  fallowing  table  illaalniting  the  aremgc  veighl  of  Ibe  nclutt  male  and  rumale 
brain,  the  results  oblnLned  by  Sims,  Clondiiining,  Tiedcmann,  and  J.  Rcid  have 
been  brought  together  in  ailch  a  form  as  lu  eihihit  in  groups  the  most  commanlj 
prevailing  wcigiils;  tlie  numbers  being  also  Mmjilified  bj  the  omiaaion  of  fracliona. 
(Sims,  '■  Medico-Chirurg.  Trana.,"  vol.  xii.,  pp.  353—7;  Clendinning,  "  Medico- 
Chinirg.  Trans,,"  vol.  uL,  pp.  50 — GS ;  Tiedemann,  "Dan  Ilitn  de»  Negers," 
ITeidelborg,  1837,  pp.  (i,  7;  lieid,  "  I-ondon  ond  Edinburgh  tlonthly  Jonrnal  of 
Medical  Science,"  April,  1843,  p.  28S,  *c.) 

TnbUo/the  Actragt  Weight  qf  tie  Mi^e  and  Female  Brain. 
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According  to  thia  labl«,  the  maximum  weight  of  the  ailult  tanlo  brain,  in  a  seriea  of 
27S  eases,  was  "5  07. ,  and  ihe  minimum  weijjht  34  ot.  In  a  aeriea  of  191  cases,  the 
maiimuni  wei^hl  of  the  adult,  female  lirain  waa  SS  07,..  and  llic  minimum  31  ot.  ;  the 
difTcrenco  between  the  extreme  weights  in  the  male  sitbjeoi  being  no  less  thnn  31  ost., 
and  in  the  female  2S  ok.  l)y  grouping  the  casea  together  in  the  manner  indicated  by 
brackcM,  it  is  ehoini  that  iu  a  very  largg  proportion  the  weight  of  the  male  brain 
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raogei  belweeo  46  ot.  ami  f>3  oe..  lad  llial  of  Ihe  female  braio  (ictween  41  cz,  nnil 
47  Oi.  Tbt  prertiiliny  welgbM  of  Ihe  adnlL  male  and  female  brain  may  Iberefore  l>e 
said  to  range  between  iboM  l«nns ;  nod  by  taking  Ibe  mean,  an  mtragr  weight  la 
deduced  of  4(1}  oz.  for  the  male,  and  of  41  oz.  for  tbo  female  bmin, — reaulta  which 
correspond  elo«ely  with  lUe  stateraenlB  generally  received. 

Althoagh  many  femile  brains  excsed  in  Height  pattienlar  male  bnina,  the  general 
bet  IB  «alGcientIy  shown,  ihit  the  adult  mole  eacephalon  i>  heavier  than  (hat  of  the 
female. — the  srerage  dificrvDce  being  from  5  to  ti  ox.  Thia  general  miperiority  in 
abnolule  weight  of  the  male  over  the  female  brain  ban  been  aiteerlained  to  eii'iC  at 
every  period  of  life.  In  new-born  in&nts  the  brain  «as  found  by  Tiedemaan  tn  weiRh 
on  an  aTerage  from  14^  oz.  to  IS}  tit  in  the  male,  and  from  10  nz.  to  13]  or.,  in  tbe 
i{  female ; — ft  fact  of  consideiable  interest  in  practii'sl  midwifery,  for  it  baa  been  nhown 
'       thai  difficult  laboura  oecur  in  by  far  the  largest  numher  in  the  birth  of  mule  children. 

(Simpaoa.  London  and  Edinburgh  Monthly  Jonmnl  of  Medienl  Science,  184^.) 
"  With  the  above  roBnliK  the  obeorvationa  of  Peacock,  published  in  the  "  Monthly 

Jonm.  of  Med.  Science  "  for  1S47,  and  further  observations  by  the  same  author  in 
the  "  Jonm.  of  (he  PathoL  Soc."  in  1 960,  in  the  main  a^ec. 

The  elaborate  table  compiled  by  Rudolph  Wagner,  and  published  in  bis  "  Vomtudien 
III  einer  WItuensch.  Morphol.  und  Physiol,  dea  Menachl.  Gebims,"  IStiO,  containing 
064  recoiled  caiCB  in  which  the  weight  of  Ihe  brain  had  been  ascertained,  may  also  be 
referred  to  as  another  rccen(  uscfnl  contribution  to  the  knowledge  of  this  subject. 

In  illustration  of  the  variatioa  in  the  average  weight  of  the  brain  at  different  ages 

the  followiDg  table  is  given,  deduced  from   tbe  claboiuto  rexearcbes  of  Dr.  Kolwrt 

I        Bovd,  in  the  examination  of  tbe  brains  of  2,08il  liane  perwms  of  both  seies  dying  in  tbe 

I       St.  Itanlelione  Infirmarv. and  pnbllithed  in  l)ie  Philns.  Trans,  for  1861).     The  weigbl< 
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^^K  Anntomlata  have  diSiered  considerably  in  their  alatements  as  to  tbe  period  at  which 
^^■the  brain  itlaina  its  full  ujj:,  and  also  as  to  tbe  eflect  of  old  age  in  dimiuinlilng  Ihe 
^^nrelght  of  lliia  organ.     Scematerring  held  thai  (he  brun  reached  its  full  aize  na  early 
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oj  Iha  Ibird  year ;  Ibe  WeuteU  and  Sir  \T.  namillon  Gicd  tho  period  Kbont  the  wtcdIIi. 
ruid  Tiedemann  Wtwecn  the  Reveotli  and  eighth  years.  Gall  and  Spariboim  wpra 
o!  opinion  thai  Ihc  1)riiiD  coatinueil  to  grow  until  the  fortieth  year.  The  obserTalioas 
of  Simn,  Tiedemann  and  Kctd  appear  to  »how  thai  in  both  BCiea  tbo  weight  of 
Ibc  brain  in  general  increases  rapidl;  up  to  tbc  seventh  year,  then  more  alonly  to 
between  aisieen  and  twenty,  and  again  more  filowly  to  lietweon  tliirtj-ona  and  forty, 
at  which  time  it  readies  itx  maximum  ]ioinL  Beyond  that  periud,  lliere  appears  a 
alow,  but  progressive  diminution  in  weight  of  about  1  oi,  during  oach  anlMeiiueul 
devenulal  period ;  tbus  confirming  the  opinion,  (hat  tbe  brain  diminishes  in  sdraueed 
life.  Aei^ording  to  Peacoct,  Uie  maximum  weight  of  the  brain  is  attained  between 
the  ages  of  tirenty  and  thirty  years.  The  table  of  Boyd  inserted  above  would  appear 
to  shovf  a  BOmewbat  earlier  period  as  that  at  which  the  maximum  is  reached  in  lioth 
sexes,  and  tbat  the  period  of  decline  Rcarcel^  begins  before  sixty  yean.  Wllb  this 
result  the  obscrvatioDS  of  lliuehke,  made  upon  the  braiiia  of  3S9  men  and  215  women, 
in  general  agres.  {"  Sehiidul,  llirn  und  Seele  des  Menschea  und  der  Thiers,  &c," 
I85i.) 

All  other  circnmsUnees  being  alike,  the  iiM  at  the  brain  appears  t«  bear  a  gcncnl 
relation  to  tbo  mental  power  of  theiiidividual, — although  many  instances  oceur  in  which 
this  rule  is  not  applicable.  The  brain  of  Cavier  weighed  upwards  of  t>4  oe.,  and  tiicru 
are  olber  recorded  einmples  of  brains  belonging  to  men  of  groat  talent  whieb  nearly 
eiiualled  it  in  weight.  (Kmille  Rousseau,  "  Maladie  et  anlopsia  do  M.  Q.  Cuvier." 
Lanctitte  Fmnjaii'e,  Mai  26,  1H32.)  On  tho  other  hand,  the  brain  in  idiots  is  remark- 
ably amall.  In  three  idiola,  whoae  age*  were  sixteen,  forty,  and  fifty  yearBTTicdemann 
found  the  weight  of  Ibcir  respective  bnins  to  be  IS)  oi.,  2f'J  oz.,  and  2*2i  to. ;  and 
Dr.  Sims  records  the  case  of  a  female  idiot  twelve  years  old,  whoso  brain  weighetl 
27  OE.  Allen  Thomson  has  found  the  brain  of  a  dworBah  idiot  girl  seventeen  years  of 
ago  to  weigb  1  Sj  oi.  after  preservation  in  alcohol. 

Tbe  human  brain  is  found  lo  be  absolutely  heavier  than  that  of  all  tliG  lower 
animals  except  Ibc  cicpbant  and  whale.  Tbe  brain  of  the  elephant,  according  to 
Pcrranlt,  Moulin^,  and  Sir  A.  Cooper,  weighs  between  8  and  10  lbs.;  whilst  that 
of  the  whale  waa  found  by  Radolphi,  ia  fi  epedmen  T£>  fed  long,  to  weigh  upwards 
of  6  lbs. 

The  rflativf  veighl  of  Ihc  eiicejihalon  lo  Che  body  is  liable  to  great  variation ; 
nevertheless,  the  facts  to  bo  gathered  from  the  tables  of  Clendinning.  Tiedemann,  and 
Beid,  fumiali  this  interesting  general  result: — In  a  series  of  81  males,  the  average 
proportion  between  the  weight  of  the  brain  and  that  of  the  body,  at  the  ages  of  twenty 
years  and  upwards,  was  found  to  be  as  1  lo  36'S  ;  and  in  a  scries  of  82  females,  lo  be 
as  1  to  3C*46.  In  theao  cases,  the  deaths  were  the  rcsnlt  of  more  or  less  prolonged 
disease;  but  in  6  previously  healthy  males,  who  died  suddenly  from  disease  or 
accident,  the  average  proportion  was  1  to  40  8. 

The  proportionate  weight  of  tho  brain  to  that  of  the  body  ia  mach  greater  at  blrlh 
tiian  at  any  other  period  of  life,  lielng,  according  to  Tledemann,  about  1  l«  5  65  in  the 
male,  and  abont  I  to  S'5  in  the  female.  From  the  observations  already  referred  to, 
it  further  appeora  that  the  proportion  diminisliea  gradually  Qp  to  the  tenth  year, 
being  then  Bbont  1  to  1 4.  From  the  tenth  to  the  twentieth  year,  the  relative  increase 
of  the  body  is  most  striking,  the  ratio  ol  the  two  being  at  the  end  of  that  period 
about  1  to  30.  After  the  twcnlieih  year,  the  gerieml  average  of  1  to  36.6  prevails, 
with  a  further  trifling  decrease  in  advanced  life. 

Viewed  in  relation  to  the  weight  of  bis  body,  the  brain  of  man  may  be  slated 
generally  to  bo  heavier  than  the  brains  of  tbe  lovor  animals;  bat  there  arc  some 
exceptions  to  the  rule,  as  in  the  ease  of  certain  apecies  of  small  birds,  in  the  anuiUeT 
•pes,  and  in  some  small  rodent  animala. 

The  attempts  hitherto  made  to  measnre  or  estimate  the  relative  propoKions  of  the 
different  convoluted  parts  of  the  cerebrum  to  each  other  and  to  the  degree  of  intelli- 
gence, cither  more  directly  or  by  the  cranioscopic  methods,  Lave  as  yet  been  attended 
with  little  Buecesa.  The  more  recent  researches  of  Rudolph  W';igner,  which  have  been 
farther  proaccated  by  his  son,  hold  not  some  promise  when  fully  carried  out  lo  afford 
more  definite  results. 

These  reacarchea  had  for  their  object  lo  institute  an  accurate  comparison  between 
the  brains  of  certain  [lersons  of  known  intelligence,  cultivation,  and  mental  power, 
And  those  of  penooi  of  an  oidinary  or  lower  grade.    As  examples  of  braina  of  men  of 
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■aptrior  latellccl  lie  selected  those  of  ProfeiMor  Onuxa,  a  well  knoirn  mntlieaiulician  ot 
emineiice,  aoil  l'rc>r«tMOr  Fudia,  a  cUniiaJ  teacbcr ;  ao<\  as  cxamplo  nf  bniinii  of 
onliiur;  peraoni,  tbou  of  s  iroin&D  of  2Li  KtA  a  workman  nuneil  Erebii,  ti\  of  whiub 
he  exiuaiaed  and  meunreJ  wUb  en-upaloua  care. 

The  geacrsl  crsult  of  R.  Wagner's  rcseu'irliea  a[ioa  thrae  and  other  braine  may  lie 
alated  to  be  ufallowa  : — I  at  Allboogh  thegnatcat  namberof  bmina  beloDgiog  to  mea 
of  HDperior  iatcllect  are  found  to  be  hearieat  or  latest,  jet  there  aie«o  many  iDstaaces 
ia  wLicb  the  Uraitis  of  aueh  persona  have  not  cqqiaiwed,  or  \tvt  even  fallen  lielow  the 
average  fiLie  of  (he  braLoB  of  ordiDary  penons,  thai  auperiorit}'  of  size  cannot  in  the 
preheat  itate  of  our  knowledge  be  regarded  aaaconalAnl  accoiupaniment.  of  sapcrioritj 
of  inlelleut,  even  when  due  regard  baa  been  paid  to  the  comparative  Blatnre  and  other 
drcnmataDces  of  the  iuiliridnaLi. 

2iLd.  It  wouid  appear  that  in  the  tirajna  of  certaio  petHODS  of  inperior  intelleel, 
the  cerebral  con'ololioui  haia  been  found  more  Dnmeroas  and  more  dcwpl; 
divided  than  in  those  of  ponioiiB  ot  orciinnrj  mental  endowmonu  and  witbont 
CBlUration.  Bnt  numerous  eiL-eptioual  imitancei  areaW  found  of  pauuUy  of  eonvolu- 
lioos  caincideot  with  euperiut  intellect,  which  make  it  impoaaiUs  at  proeent  to  deduce 
uij  certain  conclusion  with  respect  to  the  relation  between  the  number  or  extent 
of  tbe  conrolotioDS  and  the  iotclleclual  manifeHtatione  iu  different  persons. 

The  carcfal  oieaBiiremeut  of  all  the  coorolutiona  and  the  IntfrrcDing  grooroa  In  tbs 
four  braina  above  menlioacd  has  lieen  carried  out  by  the  younger  Wagner, 
and  the  lablea  and  results  of  tbeae  measu  rem  cuts  publislied  by  him  ait  an  appendix  to 
his  father*  ireatiee,  (Hermann  W^ner,  "  Maasbeatimmnngen  der  Uberfliiche  del 
OroAxn  Oehltnt,"  Ac.  Caasel  und  Gottingen,  ltlS4.) 

The  fottowiag  abort  table,  extracted  from  Hermann  Wagner's  memoir,  and  nimplified 
b;  the  omiuiou  of  amall  fractiaDs  and  by  tlic  redaction  of  ibe  measurvmenij  From 
•qaare  millimolrei  lo  English  square  inohes,  may  give  the  Tender  some  idea  of  the 
nature  of  the  inquiry  : — 

Comparative  mewurement  of  (he  rsient  o/twrfarc  ^  (it  VtmaAutiaii*  <^0\g 


1.  Ouua 

S.  F'<iitlu„ 

S.  Wcanan  ...... 

4.  fforksiuia  ... 
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WBIOBT    OF   THE    SBVEBil.    PABTB    OP    TBE    KSCEFHALOS. 

Ai  the  reanlt  of  observations  made  ia  referent^  to  this  Huhject,  on  the  brains  of  ES 
maJea  and  S4  female',  betireen  the  ages  of  twenty-five  and  fifty-five,  Dr.  J.  Keid  has 
given  the  following  tnblo  :— 

MalEn.         PnmlH, 

oa.      dn.       OS.    dr«. 

Average  weight  of  eerebnim  .         .         .13    15]       S3    12 

oerebcllnm      .  ..64  4    12i 

„  poaa  and  medulla  olilongals .      0    IGI         1       Ol 


DiTarsnca. 

OE. 

.In. 

6 

Si 

0 

n 

0 

0* 

entire enccpbaloD.        ,    GO      Si      44      8}        5  II 
With  Ihcae  rcnulti  the  observations  of  [luschte  derived  from  a  speciul  examination 
of  the  bnitis  of  'H  females,  and  3S  malee,  mainly  aipee. 

r  r  2 


B72  WEIGHT  OP  THE  BRAIN  AND  SPINAL  COBD.  1 

From  tliia  it  appears  tliat  the  proporlionale  weight  of  tlie  cerebellum  to  lliBl  of  the 
oerebmia  is,  \a  the  male,  aa  1  to  S!.  and  in  the  female  aa  1  to  8t.  The  ceretiellnai 
ftltikina  ila  maiimiini  veight  from  the  twenl)' -fifth  to  the  fartjeth  year  ;  but  tljE  inciease 
In  weight  aflcr  tlie  fourtccnlh  year  is  ibowa  to  be  rclativel)'  groaler  in  tiie  fenmlc  than 
in Ibc male.  The  nliale  cerebellum  apavl  from  tbc  pom  aoil  medulla  ia  heavier  in  llie 
mate ;  the  lateral  lubea  of  the  eerebelluui  are  also  heniier  in  the  male.  In  the  male 
the  Termiform  proeesa  inereaaca  gradually  from  the  IweatieLh  t»  the  fiftieth  ycur  ;  in 
the  female  it  romains  atatiuoary  dariog  that  perioi),  aod  after  the  fiflielb  fear 
diminished  rapidly. 

In  the  new-bora  infant  the  ratio  of  the  weight  of  the  cerehcUnin  to  that  of  the»-hoIe 
brain  it  strikingly  diSurent  from  that  obserrcil  in  the  adult,  being,  aceording  to 
Chaussier,  between  1  to  13  and  1  to  2tJ  ;  by  Cruvclliier  it  waa  found  to  be  1  to  20. 
UuBchke  found  the  weight  of  the  cerebellum,  medulla  oblongata  and  pone  together 
in  the  oeivbDrn  infant,  as  compared  with  that  of  the  brain,  to  be  in  the  prnportion 
of  1  to  15,  and  1  to  13,     In  the  adult,  the  proportions  were  1  to  7,  and  1  to  S. 

In  cnu9t  tiiammalia,  the  cerebellum  is  found  to  be  heavier  in  proportion  1«  the 
cerebrum,  than  it  ia  in  the  human  subject ;  In  other  wordi,  the  cerebrum  in  man  is 
larger  in  proportion  to  the  cerebellum. 

Stcmmerring  pointed  out  the  faot  that  the  brain  U  larger  in  proportion  to  ths 
nerves  connected  with  it  in  man  than  in  the  lower  animals. 

A  compuriflon  of  the  width  of  the  cerebrum  with  that  of  the  meJulb  oblongat* 
■howa  that  tiie  proportionnlo  diameter  of  the  brain  to  tluit  of  the  medulla  oblongata 
is  greater  in  man  than  in  any  animal,  except  the  dolphin,  in  which  ereatare,  howerer, 
it  muat  iiB  remcniivred  that  Lbs  ajrebral  lobes  exhibit  a  disproportionate  lateral 
development.  The  width  of  the  cerebrum  in  man.  as  compared  with  llial  of  th« 
medulla  oblongata  at  ita  base  or  broadeat  part,  ii  ahonl  7  to  I,  while  in  many  qoodni- ' 
pEda  it  U  OS  3  to  1  or  even  u  2  to  1. 

WKIOHT    OF    THE   BPINAL   COED. 

Diresled  of  ita  membranes  and  nerves,  the  spinal  cord  in  the  human  gnbject  weigha 
from  1  oz.  to  1 J  oz.,  and  therefore  its  proportion  to  the  encepbttloa  is  about  1  to  33. 
Uockel  atates  it  as  1  to  il). 

The  diiproportion  between  the  brun  and  the  apinal  cord  becomea  less  and  1e«s  in 
the  dcacending  scale  of  rertebrata,  until  at  length,  in  coldblooded  animats.  the 
spinal  cord  beeomea  heavier  than  the  brain.  Thus,  in  the  mau<te,  the  vciglit  of 
the  brain,  in  proportion  to  that  of  the  spinal  cord,  is  aa  4  to  1 ;  in  the  pigeon,  as  3^ 
to  1 ;  in  the  newt,  only  as  J  to  1  :  and  in  the  lamprey,  as  J^  to  1. 

In  eompariaun  with  the  size  of  the  body,  the  spinal  cord  in  man  may  be  alaled  is 
general  terms  to  be  much  amallor  than  it  ia  in  animsK  In  regard  to  the  cold- 
blooded animals,  In  birds,  and  to  «maU  mammalia.  ihU  bus  been  actually  dcmoual rated, 
but  nut  in  reference  to  the  larger  mamitudia. 

R,  Wagner  stales,  as  fullowa,  the  proportion  of  the  weight  of  the  spinal  nuurow 
token  ai  1  to  the  cncephBlon  and  its  parts — 

a,  to  the  nerve  roots 

b,  to  the  medultii  and  pona 
I                                             c,  to  the  ecrebctlnm 
I                                        J,  to  the  cerebrum 
I                                       e,  to  the  eneepbalon 

SFXtTIFIC    OBAVITT    or    THB 

The  BpceiGc  gravity  of  diSbrent  parta  ot  the  encepbalon  has  of  late  attracted  aome 
Attention  from  its  having  been  observed  that  it  varies  to  some  extent  in  dilTerent 
kinds  of  disease.  Prom  the  researches  of  Bucknili,  Ssnkey.  Allken,  and  Peacock  it 
appeals  that  the  average  spccilie  gravity  of  the  whole  cnecphaton  is  about  lOSd,  that 
of  the  grey  matter  1U31,  and  that  of  the  white  1010.  There  are  al«i>  considerable 
dilTerencea  in  the  iipccitic  gravity  of  some  of  the  inlernni  parts.  (William  Ailken, 
"The  Science  and  Practice  of  Medicine,"  ISflS,  vol,  a.  p.  2U5:  J.  C.  Dncknill  in  "The 
lAneel,"  lSfi'2  :  iiankey,  in  the  "  liriL  and  For.  Med.  C'hir.  Iteview,"  liSS :  Tbos.  B. 
PoMOck,  iQtbcTiana.ofthe  PathoL  doc  of  Undon,  laitl-2.] 
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PRrumVE  CEREBBO-SPISAL  CANAL. 
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DEVELOPMENT  OF  TUB  CEUEBUO^PtSAL  AXI3. 

The  cerBbro-spiiul  aiii  U  fonoed  ttont,  a  BoperEeial  deptwit  of  bluUnut,  which 
occapies  the  whole  width  of  the  dorsal  furrow,  thai  clongutcd  Jeprrsaiun  wboH 
mai^inB  come  together  to  complete  iha  walls  of  the  eramo-vertelinil  cavilv  (p.  ]&). 
Thii  layer  of  til&s(«mn   increaMs  in 


IhiekntM  in  each  latemi  half,  while  in 

Pig.  38C.— rBiHitiTi  rasH  oy  rni 
CkrkbhO'Spikal  Axis  if  tiii  Km- 
BEYu  ui  TDK  BiBD.     Magnified. 

A  lUid  B  Ifrom  Reicbert)  outlines  of 
tlifi  doml  aipect  cf  the  embrjo  bird  kt 
'  tweolj-fuur  lod  tbirlj-aii  houn  uf  io- 
GoluitioD.      In  A,  tbe  sides  of  the  pri- 
mitive )ijWTe  hare  anited  to  a  groii 
extent  and  mnverled  it  ii^to  n  coiml, 
dilated  at  the  ce]>balic  etlremily,  2  ; 
'■  C,    tbe   oepbahe  foUi  of  the  gennlnnl 
1^  mnnbraiie ;  8,  tbe  primordial  ititcWal 
^(DiBM*  ;   9,  tbe  uncloHd  lumbar  part 
:  of  the  rartebml  Kroove.     In  B.  10,  11, 
I  and  12  iodicate  the  partinl  diTuiion  of 
the  oepbalic  portion  or  the  tnbe  into  tlje 
I  three  pnmarj  Teaicle*  ;  13,  the  ludi- 
inent  of  the  efe  ;  14.  that  of  (lie  car, 

C,  repreiKala  a  tr^nsFcrsc  HecLion  of 
the  todj  of  the  embryo  previoas  to  the 
I  closure  of  tbe  rertebral  groore.  1, 
I  chorda  dorvalia  ;  2,  pritaitiTe  Tertehntl 
^pooTe ;  2  to  3,  mednllarj  platei  cod* 
,  UoaotiBBt  3,  with  4,  the  corBeoni  layer 
J  of  the  hlasMderm  ;  5,  the  Teatra!  pktM 
Lofthtniiddle layer;  S,  the loweet i>r e|d- 
ItbelhU  layet  i  7,  tbe  priaiDrdial  vectsbnl 


Fig.  386. 


I  yi(!.  38T. — Tsiiisviii™  "Skctiob  of  tiii  Cibticii. 
PiET  or  TBI  Spiral  C&rd  of  a  Qukan  EiiBnto  ur 
Six  Wiies  (from  Kiilliker).     » 

Thia  and  the  following  figure  are  onl;  akelched,  the 

whila  nuitter  and  a  port  of  the  grej  not  lieiug  shaded 

in.     e,   oentml  eansl ;  e,    ita  epithelial  liuing  ;  at  c 

(inferiorljl,  the  part  which  becoraea  the  anterioc  <vim- 

I  miaiuTij ;  at  e'  (aaperiorl;)  tbe  part  which  beeomca 

kibe  poateiiar  commissure;  <i.  tJie  white  aabat&nee  of 

'  tbe  anterioi  columns,  beginning  to  be  sepusled  from 

'  the  grey  matter  of  the  interior,  and  eitendlng  roand 

'  into  the  latent  colnmrii  where  it  is  crossed  by  the 

'  Bne  from  g.  which  points  lo  tbe  grey  snlistnnce  ;  p, 

1,  poBteiior  eolamn  ;  a  r,  anterior  roota ;  p  r,   posterior 

flooU. 


the  middle  line— tbe  primiliTe  groove— it  rcmaiua 

thin  and  depressed.    The  thin  middle   portion  is 
I  that  which  fomu  in  the  spinal  cord  llie  anterior  commissure.     At  the  same  time 
'  that  the  walls  of  the  cranio-vertebral  cavity  arc  completed  behind,  the  lateral  margins 

of  the  cerebro.ftpiaal  axis  are  also  bent  backwards  and  meet  together,  so  04  to  form 

*  tabe,  and  (his  line  of  juuction  ii  the  nidiment,  in  the  npinal  cord,  of  the  posterior 
LoommiMare.  white  the  I'poce  witbia  the  cylinder  is  the  central  canal.     The  closure  of 

the  canal  first  lakes  place  in  the  cervical  region,  and  aubiequeDlly  proceeds  thanca 

backwordi  in  the  donal,  lumbar,  ind  taenl  regions. 
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DEVELOPMENT  OF  THE  CEHEBK0-8PINAL  AXIS. 


The  spiHAL  ooao  ha*  been  fonml  by  Kiilllker  alresJy  in  the  form  of  m  cylinder  in 
the  tervical  Mgioo  of  an  embryo  four  wceka  old.  Ununiled  borders  have  been  seen 
by  TieJcmann  in  tbe  ninth  week  towarda  (he  lower  and  of  the  cord,  the  perfei'l  fioninK 
of  the  furrow  being  delayed  in  thit  pari,  wlitcb  is  alighlly  enlarged  and  prtsenU  a 
longitudiniJ  median  alii,  analogoua  to  the  choniboidiii  sinus  in  birds. 

Tlie  aiilerii/r  fifinirt  of  the  oord  \i  deyeloped  very  early,  and  contain*  eren  at  ftr»t 
a  proL-e^  of  the  pia  mater. 

The  ceri'iail  and  I\na.bar  mdargenaita  opposite  the  attachments  of  the  brachial  tnil 
crural  nerves,  appeiir  at  the  end  of  the  third  month  :  in  these  aituulioits  the  central 
canal,  at  that  lime  not  filled  u[i,  la  aomewUat  Urger  than  etacKbcre. 


Pig.  388. 


Pig.  B8B.— TaissTEBai  Simon  or  Hilt 

THI  ClSTILiatnoUS  ViBTEBRAL  CoLDHM 

i.vj)  THE  SrlDAL  Cord  im  tbiCiryicil 
Part  oy  a  Udhan  Ehbbtu  or  raoH 
BliB  Tu  TIN  wiEss  (ffoui  Eiitliker).  19 

c,  eentral  cans)  Hoed  with  eptthetinm  ; 
n,  anterior  colomn  -,  p,  poelenor  cotmcn  ; 
p',  band  uf  Gull  ;  g,  'gnugliou  of  th« 
pubterior  root ;  f  r,  posterior  root  i  a  r, 
anterior  root  posaiog  ovtr  the  ganglion  ; 
tf  fit,  dura  matriil  slieath^  omitted  nearer, 
to  ihow  the  poiterinr  roots  ;  ft,  body  of 
the  Tertebra  ;  eh,  Fhorda  donalii ;  no, 
ncui-al  Aich  of  the  vertebra. 


At  fiiat  the  cord  occnpiea  the  wholo 
length  of  the  vertebral  canal,  so  Ihal 
there  is  no  cauila  equina,  la  Ihe  fonitli 
motilh,  the  vetlebne  begin  to  grow  more 
rapidly  than  the  cord,  and  the  latter 
Bcems  as  it  were  to  have  retired  np  into 
lhccanal,and  iheeloDgalion  of  the  roota 
of  the  nerves  which  givearise  to  tliecnuif  a 
tipiina  Is  commenced.  At  the  ninth 
month,  the  lower  end  of  the  cord  is 
opposite  the  third  Inmbar  vertebra. 
In  teitnral  «ompoaitlon  the  spinal  cord  cotihista  at  Ural,  after  the  completion  of  Its 
cylindrical  form,  entirely  of  uniform  looking  eella.  These  separate  into  tiro  layen, 
the  inner  of  which  forms  the  epithelium  and  Burroundlng  connective  tissue,  or  oeu- 
TDglU  of  the  central  canal,  «hilc  the  outer  forms  the  grey  substance  of  the  cord.  The 
white  aubatance  appears  later  than  the  grey,  forming  a  layer  ciiternal  to  it,  and  sepa- 
mted  from  an  early  period  into  au  antero-lateral  and  a  poatorlor  column  on  each  side. 
At  a  somewhat  later  period  the  white  mass  of  these  columns,  increasing  greatly  In 
size,  gives  rise  to  the  formation  and  gradually  increasing  depth  of  the  anterior  and 
poxtcrior  median  fiasorea.  At  the  same  lime,  however,  the  lateral  mosses  of  grey 
aubiiUnce  also  undergo  oxtensioa  Iq  the  parta  named  the  coruua.  It  would  appear 
that  the  integnl  nerve  fibres  are  at  Srst  developed  from  radiating  processes  which 
proceed  from  the  cells  of  the  grey  substance.  (Kiitliker,  Entwicltlungagcscbiehtc ; 
Lockhart  Clarke,  in  the  PhiL  Tckna.  1802 ;  Bidder  und  Kupfer,  Untersuch.  Ub.  d, 
Rllckenmark,  Lcipi.  1957.) 

It  may  also  be  mentioned,  (hat  according  to  Itemak  and  EiiUikcr,  the  roots  of  the 
spinal  nerves  and  the  ganglion  are  at  first  unconaected  with  Ihe  cord.  The  mass  of 
blastema  forming  the  ganglion  <ir»t  becomes  apparent,  and  from  this  the  poslerior  root 
aeema  to  grow  towards,  and  later  to  become  attached  to  Ihe  oord,  while  the  anterior  roots 
aeem  to  extend  outwards  from  the  cord  and  tn  unit«  themselves  later  with  the  nerve. 
The  central  canal  is  at  first  nearly  cylindrical ;  it  then  bccomei  flattened  at  the 
(idei,  projoding  deeply  backwards  and  forwards.  Between  the  eighth  and  tenth 
Teeks  it  is  greatly  narrowed,  and  subsequently,  being  more  and  more  eonhncd  lu 
the  centre,  it  nltimalely  diminishes  to  «  small  tube.  The  epithelial  cella  wliidi  line 
'Qm  Uio  fint  arc  long  or  columnar,  and  they  retain  this  foroi  In  the  adult. 


FORMATION  OP  THE  ENCEPHALOIT, 
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THE   ENCEPHALON. 

Tlie  bnin  U  ori^nallj'  Dot  to  be  ilutingnlahed  from  tha  ipinal  rnnl,  belni;  in  tuci 
Uie  Ulterior  ponioo  of  the  medullary  tube.  It  U  soon  altered  in  form,  however,  by 
Uie  eipuuioD  of  ila  nM*  ia  eertaia  parts,  white  othen  enlarge  in  a  leu  degree,  siul  t( 
then  pre«ent>  the  apgwunLOce  of  a  aerteti  of  Uiree  ocrebai  reucles,  lutnallj'  dosigiukted 
b;  entirjulugiiu  the  prijaary  cerebral  vtnda. 

Fig.  38D.— SisTceuvrtBiFKiKiTtisPAKTa 

or  TBE  HuiUN  Bbii*  (.rroDi  Eiillilier). 

I,  3,  and  3  are  froni  s  bnioaii  embrro  of 
■boat  HTen  weeks.  1,  riev  of  tlia  vbols 
«inbr7a  (lom  behind,  the  brab  and  ipinal  cord  ' 
«i]Kwed  1  %  the  poetf  rior,  and  3,  the  Intenl 
view  of  the  brain  removed  from  the  bodj  ;  A, 
"the  anterior  part  of  the  firot  primary  Tenda 
or  ccrebnl  faemiaphere  (proseneepbaloa)  ;  i, 
the  poBlenor  ptrt  of  the  aame  leiucle  t<licn- 
oepbalon) ;  i',  the  lover  |iait  of  the  nme  ;  m, 
tlie  middle  primarjr  Teaitle  (meKDoephalon) ;  c, 
the  eenbellam  or  upper  part  of  the  third 
primar;  leiicle  (epcnceph^tan) ;  m  o,  tbe  lower 
{Mil  of  the  third  primarj  reaicle  or  mctlulla 
frbifflftjilla  The  figure  3  illiutratee  the  several 
coTTea  vhicb  take  place  in  the  deTelopment 
of  the  parte  from  the  primitira  madultarj  tnbe.  In  4,  a  lateral  view  i*  giicn  of  the 
breio  of  a  human  embryo  of  three  months :  the  enlargement  of  the  cenbral  hemiaphere 
baa  eoiered  in  the  optic  ihalami,  leaTing  the  tubercuU  qiuulrigominn,  tn,  appsrent. 

Tbe  ehanges  whii:h  take  pl.ice  in  the  growth  of  the  brain  n-eie  first  clubomtelj 
described  by  Tieilemann  ;  they  h»»e  been  inTeatigated  by  Von  Baer,  Biswlioff,  ReiDok, 
Kollik^r,  ami  othcrK,  and  bare  recently  receivetl  additional  olncidatioD  from  the 
reacarchcs  of  itciebcrt.  (Tiedemnnn.  "  Aait1»m!e  und  Itildungs-gescbiehte  dea 
Gehimt,"  Nuremberg.  1816;  Beiehert,  "Ban  des  Henschlii^bfin  Gehimn,"  Leipzig, 
ISdl ;  R  Schmidt,  "  Beitrage  r..  Enlwick.  des  Gebims,"  in  Zeitichr.  f.  Wisaen.  ZooL 
IS6|  ;  Kblliker,  tlntwi.:klung;Bg«schichte,  ISlil.) 

DmTiLOFiiKiit  or  tub  pniMinr  yBsiotM. — The  anterior,  or/n(  ffmWc,  i«  (he  part 
from  which  are  developed  the  third  Tentriele,  the  oplic  thul.imi,  the  corpon  strialn, 
sod  the  cerebrsi  hemtspbercs. 

The  middle  or  tccond  reeielf,  forma  the  corpora  qaadrigGoiina  aboTe,  and  the  cmra 
cerebri  below,— its  cnvity  remBiniug  a«  the  Sylrinn  aqueduct. 

The  poctcrior  or  Ihird  eaicle  continnes  incomplete  iibove  for  some  lime,  in  so  far 
u  reUkto  to  ila  nenous  tnbslanee.  At  length  ila  anterior  portion  is  closed  over  and 
formi  tbe  cerebellum  above,  whilst  in  its  under  part  the  pond  Varolii  ia  produced. 
The  poslerior  portion,  on  the  other  band,  contiauea  open  on  tta  donal  aspect,  and 
forma  tbe  medulla  obloogata  and  fonrth  yentiicle. 


Fg.  890.— Lonorttinisii    fiorios    or  rem  Fig.  390. 

CuvitL  CiviTi  or  THB  Hdiiik  KuBiiro  *T 
fOOR  wiraa  (from  Kellikor).     ■," 

1,  2,  3,  1.  and  5,  mark  the  depreraiona  in 
the  cranial  will  >hich  coDtaio  respecli'cly  the 
oetebial  htDiisphirea,  the  thalimt,  the  curpuni 
qnadrigemina,  tbe  cerebellum,  and  the  meilDlla 
oblongata  ;  in  1 ,  at  o.  the  depreuioo  of  the  eye, 
and  at  a',  tbe  opUc  nerte  is  wen  ;  in  E,  at  u  h, 
the  primary  auditory  vesicle  ;  p,  process  from 
Uw  pharynx,  aappoaed  hy  Ratfake  to  be  con- 
BMMd  with  the  formation  of  t)ie  pituitary 
body  or  hypophysis  cerebri ;  t,  t,  middle 
CTWiial  Hptttm  or  tenlonom. 

Tb«M  three  reaidee,  at  &M  amagad  in  a  atraigbt  line  one  before  Ihe  otber,  soon 
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alter  Iheir  pnaition,  ia  corrcupindence  nilli  tlie  curving  doirairvda  of  ll)«  ceplulie 
end  of  the  cmbijn.  Thiin,  nt  Lhe  serenlh  week,  Ihcrc  ia  an  an^lnr  bend  forwacdi 
belweeti  Ihc  hincimost  Tesicic  and  the  nidirDentarT  apiiuil  cord,  lhe  projpi^iDg  uogle 
{b»ck>rards|  bcjug  named  the  cen-ical  laborosity.  Another  bend,  but  in  the  opposite 
direelion,  eiista  1>ctwoea  that  part  of  the  third  retii^lc  which  rDrma  the  mcdullk 
oblongata,  and  Ibat  which  given  rise  lo  the  cerebellum.  Ijiatlj',  n  third  angle  ii  pru-  j 
(luced  by  a  bend  forwnrda  and  downwards  in  the  region  of  the  middle  Texif^le,  from 
which  the  corpora  quiidrigrtnina  are  derelopeil,  and  which  forms,  it  this  period,  the 
liigheat  part  of  the  cucephalon ;  whilst  the  salerior,  oc  first  veaicle,  a  bent  nearlj  at  i 
right  angle  liawnwuda. 


Tig.  SSI, 


Fig.  3S1,— SiiTCHMortH*  iampT 
roan  or  tub  rmts  or  »bi 
Ckkehbo..Sl'1!iii.  Axit  m  mm 
Bdnar  Embbio  (ftfler  Tied*- 
ininn). 

A,  at  the  wreDtli  week,  lateral 
view;  1,  tpinal   conl ;  2,    incdultti 
oblongata;  3,  eerebellnm ;  4,  mid- 
dle TOilcleor  corpora  quod  rigcDiina; 
S,    S,    7,    first  leracle.     6,  nl   the 
ninth    week,    posterior     view;     I, 
medulla  oblongata;  3,  oerebelltini; 
3,  cirpora  qnadKmniiiia  ;  4,  6, 1 
laminptlel  and  cerebral  brmisphe 
C  and  D,  lit«nil  and  posterior  Tiewi^ 
of  the  brain  of  the  bDmnn  cmbrTO 
at  twelve  weeks,     a,  oerebram  ;  b^ 
corpora     f|Dadnp:emina ;      e,    cere* 
bellum  ;  ^,  m^dutiaolilongata  ;  tb4| 
tbaUmi    are    nuw   cf^vered    hj   thA 
enlarged  bcmtspheres.    K,  posterior 
iie«  of  the  same  brain  dissected  to 
■how  the  deeper  parts.     1,  medolU 
oblongata  ;  2,    oerebetlnm  ;   3,   cor- 
pora    quad  rigeui  ilia  ;     4,     thalami 
ojitici  ;  S,    tl^H    lienTJephere  Inrnel  j 
Bsiile  ;  (t|  the  corpus  Btrintam  em- 
bedded in  Clie  hemisphere ;  7,   Iba 
Gommeuceniciit    of  lhe   corpus   cal- 
loBum.      P,    the   inner  side  of  the 
right  half  of  the  same  brain  sepo- 
mlcd  bj  I  verticil  median  section,  . 
showing  the  centra!  cr  Tentrianlar] 
cavitf.     1|  3,  the  spinal  oord  and 
medulla  oblongata,  still  hallow  ;  3, 
bend  at  which  the  pons  Varolii  ia 
formed  ;  4,  eerebellnm  ;  5,   lamina 


(supennr  cerebellnr  pedondcs)  passing  op  lo  the  corpora  quadrigemioa  :  6,  crura  cerebri ; 
7,  corpora  quadrigeniios,  still  hollow  ;  8,  third  ventricle ;  8,  inftiadibulum  j  10,  thala- 
mus,  now  solid  ;  II,  optic  nerve;  12,  cleft  leading  into  the  lateral  ventricle;  18, 
Mmntencing  eocpns  eallosum. 


At  an  early  period  of  the  development  of  the  brain,  the  anlcrior  primarj  roiich 
wide^oe*  a  peculiar  change,  bj-  which  two  »eU  of  pnrM  are  originated,  the  first  of 
which  corresponds  to  the  cerebral  hamuphorea,  the  second  to  the  Uialami  optid ;  lh« 
middle  vesicle  temoining  single,  giving  riae  to  the  corpora  quadrigemina;  and  the 
posterior  vesicle,  like  the  first,  but  at  a  somewhat  later  period,  aervM  aa  the  bosia  of 
the  rudiments  of  two  parw,  vit,  (he  cerebellum  and  the  medulln  oblongata.  Tbui, 
out  of  the  three  primary  veaiclca  five  (undamenlal  parU  o(  the  enccphalon  ore 
formed. 

The  following  Ubolar  atalemeat  maj  aerre  aa  >  ajnoplical  vi«w  of  the  relaUon 
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sabsUting  betwEen  tbs  prini&rj  enceph&lii:  reuiutea,  Iho  five  rund&mcDtal  porta,  uid 
the  priodpal  percouieat  Biractnret  of  Ihc  brain  ;  — 

CDTponBtri4T4.  PoniiXfL»l«rB]Venlil(;loi, 


IL  Kiddle  primuy  Vuido. 


1  Diuncpjihalofl. 

(i.  BpenreptuilaD. 
UL  FtatBrI(n[rinurTVa>lclc.-J 

Vi.  MetoDoepLolon. 


( Thnlinii   OpUd,   Pinnl    gljind,    ntuilwy 
)     bodj,  Tbinl  VcnuiclQ,  Oplin  nurve. 

I  Oim    C«rebii,     Oorptpn    QtiJUliiggmiDa, 
i     Aqiiodihit  of  Syl^uA- 

ICerDbellum,  Pom  Tuullt,  ftnterior  put  of 

\     ibB  Paiirtti  Vsunicls. 

I  Hediilln  Obtnnpitii.  Fourth  ToDlriclo,  Au- 
l      ilitory  ucrvQ. 

At  ft  Ut«r  period  of  development,  tbe  anterior  part  of  Ihe  Brut  TesJcIe.  which,  u 
■tate'l  above,  represents  the  «erclinil  hcmuiplii^res,  iiirrea»>s  greall;  in  aize  apnrda 
ftnd  liacknnrda.  and  grudualtf  covers  the  parl.-t  situated  behind  it;  Grat  the  thalami, 
tbcn  the  corpora  qnadrigeiaina,  and  lastly  the  ecrclHllnm. 

On  lajing  open  the  rudimentary  cncephalon,  two  tracts  of  nervoiu  matter  arc  seen 
to  be  proljDged  apwards  Trom  tbeaplnal  cnrd  upon  Ihc  floor  of  the  eephalic  veaktes  : 
thoe  trscta,  which  are  donbtless  connected  with  the  anterior  and  lateral  parte  of  the 
cord,  are  the  rudimenla  of  the  crura  cerebri  and  corresponding  coImnnB  of  (he 
mednlla  obloagata. 

FAETHia  EivELopKBKi  OF  iHi  FMii»«T  wioiis. — The  iSiril  vaidf—The  poata- 
rior  portion  of  thia  vesicle,  corresponding  with  the  mfhUIn  oblongat/i,  is  never  closed 
>bove  bj  nervoos  matter.  The  opao  part  of  [he  medullary  tube  constitnlea  the  floor 
of  tbefoarth  vfnlricU,  which  communicatee  helow  with  the  canal  of  the  spinal  cord, 
at  the  place  where  the  calamiin  scriptorium  U  eventually  formed. 

The  three  constituent  parts  of  the  medulla  oblongata  begin  to  be  dietingulihed  about 
the  third  month  ;  firat,tbe  r««(i/(>nn  bodies  which  arc  connected  with  the  commencing 
cerebellnm,  and  afterwards  the  anterior  pjramidn  and  olives.  The  anterior  pyrajniiU 
become  promincDl  on  the  aurfaee  and  diatinctlj  deGned  in  the  Sfth  month  ;  and  by 
this  time  also  their  decussation  ia  evident.  The  idieary  fasciculi  are  early  distin- 
gni«hable,  but  the  proper  olirary  body,  or  tubercle,  docs  not  appear  till  about  the 
uith  month.  The  fiudolii:  ciam-ea  of  the  fourth  ventricle  can  be  seen  at  the  fonnh 
or  Rfth  mnntb,  but  the  white  etriie  not  until  after  birth. 

The  anterior  part  of  the  third  veaiele  ia  soon  cloaed  above  by  nervous  substance. 
»nd  forma  the  commencing  cfrebdlam.  This  part  exists  about  the  end  of  (he  tecond 
month,  aa  a  delicate  medallarj  lamina,  Forming  an  arch  behind  the  corpora  quadri- 
geminalcrosB  the  widely-open  primitive  medullary  lube. 

Aceording  to  Bisfhoff,  the  cerebellam  docs  not  commence,  aa  was  previouily  anp- 
pMcd,  by  two  latcnl  plates  which  grow  np  and  meet  each  other  in  the  middle  line  ;  but 
m  caQtlnuou«  depoiiit  of  nervoaa  substance  takes  place  acroaa  this  part  of  the  medullary 
tube,  and  cloaea  it  in  at  ouce.  This  lajer  of  nervous  matter,  which  ia  soon  connected 
with  the  eorpora  restiformia.  or  inferior  peduncteA,  increar^es  gradtiaUy  up  to  the  fnurth 
month,  at  which  time  there  may  be  seen  on  its  under  surface  the  commencing  corpus 
daitaliim.  In  the  Ijfth  month  a  dtvieion  into  Ave  l-iben  has  taken  place;  at  the  sixth, 
these  lo1)es  send  out/ofra,  nitlch  are  at  Grxl  simple,  but  aflerwards  become  subdivided. 
Moreover,  the  htsminpheret  of  Ihe  cerebellum  are  now  relatively  larger  than  ita 
median  portion,  or  tromi.  In  the  seventh  month  the  organ  ia  more  complete, 
aod  the  JUxculvi  and  jionterinr  velum,  with  the  other  parts  of  the  inferior  vermiform 
process,  are  now  diatlugulahable,  except  the  aini/gdalir,  which  are  later  in  their 
appeannce. 

Of  the  pedundct  of  the  eercbellnm,  the  in/erinr  pair  (corpora  reatlformia)  are  the 
first  seen— viz.,  ubont  the  third  month  ;  the  midilte  peduncles  arc  perceptible  in  the 
fourth  month ;  and  at  the  fiflh,  the  luperior  peduncles  and  the  VJeussenian  valve. 

*  This  and  the  fonr  followiDg  terma  are  adopted  sa  applicable  to  the  principal  seeonilsry 
diriunos  of  the  primordinl  medullary  tube,  and  at  eorreiponding  to  the  eomnioulj  received 
Dans  •>(  Ida  Oeiman  embiyDlogiala,  vii.,  Torderhirn,  Twischenhim.  Mittelbiro,  HiuLcr- 
birn.  and  Haehhim  ;  or  ibeir  less  used  Baglish  Iranslalians,  Ti£., — forcbrain,  iatecbrain, 
inidbnaiD,  bindbnjo,  and  afterbrain. 
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The  ;>^'  Varolii  it  formeil,  an  il  were,  by  the  Glires  from  tlie  bemiHiiheras  of  Um 
cerebellum  embrautng  (.he  pyramidal  and  olivary  funiculi  of  Ibe  DieduIU  oblou^U. 
Aoconling  la  Oner,  llie  bend  wliloh  takua  jiluce  at  tliia  part  of  ibc  eoireplialoa 
thnuU  doKD  a  mawi  of  nervoua  ^ubHtancs  bofora  aoy  fibres  oia  be  sceD  ;  and  tii 
thla  Bubatance  trauBverwi  fibrea,  ronlinuoua  with  those  or  the  corebellnui,  arc  oflor- 
•arda  developed.  From  iU  relation  to  the  oorcbellar  heraidpherea  the  poaa  keeps 
pace  Kith  tbem  in  lU  growth  ;  and,  in  conformlt;  vilh  tUia  relatioD,  ita  tmmVL'rse 
fibres  are  Tew,  at  entirely  wanting,  iu  IboAC  animals  in  Hhii^  tbcrs  u  a  corrMpouiling 
defieiencj  or  abeeuce  of  the  latenl  paila  of  the  cerebellum. 


Fig.  392  A, — Bkjik  ato  Spiral  Coid  exmsid  noii  »tin>i>  m  a 
PoirDa  or  Tuaii  uomns  (from  Kulliker). 

A,  the  liemifiphetta  ;  im,  the  meieocephidio  resicle  or  eor|  ora 
quodrr^Ufina  ;  f,  the  cerebeilum  ;  l^elntf  tbia  are  tbe  mcduila 
ol>tipnpnla,  niu,  inil  fourth  vemticle,  wilh  rcuiuini  uf  tbe  membniua 
Dbturaloria.  The  ipinal  eord,  i,  eitcndo  Cu  tbe  lower  end  oftbu 
gacr&l  coual  and  praients  the  brncbial  and  crural  enlargeutents. 

Vif.  3(>3  K.  — Umn  View  (>t  thi  BaiiH  or  j  THaKt  moktds* 

FtXIUa,   JN    Wlllt'll    THB    UEUIEFnEHIlS    UIVI  BIKII  DlVinKD  tSO 
TUHHID  ISIDE.   iSD    TUK  VeKICIS  0»  Tua  UKSKKCEFIULUK  |ly(ia- 

ruit  Qirii>HiQKiiiHi)uFiMD(rroiu  KiiiUker). 

/,  anterior  part  cf  tbe  ereat  anh  of  tbe  hemitpherea  over  the 
eerehml  tlnnre  ;  /'.  paMerinr  pait  deicendiug  into  the  coniu  am- 
iDonia  :  m,  con")'  striatum;  th,  tbaluuiia  optic  ui :  n,  ia  tba 
llmif  of  the  opened  Ttsicle  of  the  meatiDcepbalou,  which  ia  atiU 
h  111  low. 

The  teeond,  or  middle  vetidt, — The  corpora  quadrigeminA 

are  formed  in  tbe  upper  part  of  the  middle  cephalic  reside; 
the  hollow  in  the  iuEctior  of  whi<^h,  communicatea  with  tbosq 

of  the  firUaud  third  vesicles.  Tbo  corpora  qoadrigemina,  in 
tbe  eaily  condition  of  the  human  embryo,  are  of  great  propnr- 
tionate  rolume,  in  harmony  with  what  ie  seen  iu  the  liiirer 
vcrtebrata ;  but  tubacquently  tbey  do  not  grow  so  faat  a*  thfl 
anterior  porta  of  the  enoepbalun,  and  are  therefore  tooa 
oreilnid  liy  Ibe  cciebra!  hemiiplierce,  ithiob  at  the  aiith  mouCIl 
rover  (heni  in  completely.  Aloreover,  they  become  graduallj 
solid,  by  llie  deposition  of  matter  within  them ;  and  ax,  in  the 
meantime,  tbe  a-rebml  pedvncla  are  incrcaaing  rapidly  in  aixe 
in  tlic  floor  of  Ibix  middle  cephalic  vesicle,  the  CAvil;  in  ila 
interior  is  quickly  filled  up,  with  the  exaiption  of  the  narrow 
passage  named  the  Sj/lriaii  a^^icdiicl.  The  Rllet  ia  diatiagaish- 
aUe  in  the  fourth  mfmlli.  Tbo  corpora  qnadrigeraina  of  the 
two  aide*  are  not  marked  otf  from  each  other  by  a  rerticsl 
median  graovc  until  about  the  aixth  month ;  and  tite  Irani- 
Tfr>e  deprcs:~ioa  iipparaling  the  anterior  atid  posterior  pain 
ie  Brat  seen  abonl  the  seventh  month  of  intra  uterine  life. 
Theyii'W,  or  mxtrrior  eetirle. — This  vesicle,  very  soon  after  ita  formation,  cihi- 
bila  two  lateral  out  grow  tba— the  optic  PMi'i'/ei,~de-tined  to  form  the  fundamental 
parts  of  tbe  organs  of  riaion.  Kach  of  these  aoon  becomea  leparalcd  from  tbo  parent 
vesicle  by  a  constricted  part,  which  forma  the  optic  nerve  and  tract.  The  first  vesicle 
boa  usually  been  deacrihcd  as  dividing  into  two  portions — vir^,  a  pnsterior,  which  i» 
developed  into  the  optic  ihalami  and  tbinl  ventricle,  and  an  anlBrior,  which  forma  tha 

Eriniiput  mass  of  the  cerebral  bemixphcrcs,  including  the  corpoti  striata.  Iteichert, 
owever.  has  pointed  out  that  the  hcntiaphcrcs  at^d  corpora  striata  are  developed 
firom  the  lidea  of  the  fore  part  of  the  vesicle,  and  l>ccome  disllnguisbed  from  it  by  a 
Gonsliiction  aiinilorly  oa  the  optic  vesicles  bad  previously  been,  and  that  there  is  left 
betreen  the  liemirphrrr-ifrida  of  opposite  sides  a  wedge-shaped  interval,  which 
fonna  tbe  third  ventricle,  ile  points  out  that  the  terminal  cilrcmily  of  the  cetel>n> 
«  in  al  the  tip  of  this  wedge,  and  in  placed  immediately  in  front  of  the  uptitt 
:,  at  the  lamina  cincrca;  and  that  therefore  the  infundibDium  ia  not  that 
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eitpemity,  u  bad  been  preriouslj  BupposeJ  by  Boer,  but  U  aa  eipsiwioii  of  Ibe 
Tesicle  doitiiwanii,  In  itmilir  fiuhinn  W  lliere  U  au  eipaoBioa  oC  it  iipwsnlt  lu  Uie 
re^oD  of  tbe  pioea]  bodj. 

"Vbe  piluilarji  hoilii  wuiKCrtnl  bj  Rjtthke  la  be  derlvtsl 
from  1  prolangatioa  upnard;  of  the  murouA  nirinbntni^  if  the  Fig.  SP3. 

phaijnx  inta  Lhe  base  of  ihe  Bknll  liutwei^n  Lliu  tnibemln).  Il 
Bpp«an.  howerer.  from  tbe  reseorcbcit  of  lleiclierl  niiil  lliiblcr. 
that  lh«  bw«  of  tbn  akuil  it  neier  impprfcFl  in  Ibid  ri'gion. 
R«kbert  suggested  tb&t  tbe  pLtullnTy  body  mlgbt  be  diriTiiil 
fittta  Lhe  extremity  of  tbe  cborda  ditraali^j  bat  i^  duw  Tivtbec 
Lacliued  to  Ibiat  tbat  it  is  >  derelopmeut  of  tbe  pia  miiler. 

F;g.   893.— Bttim  asd  Spi^iji.  Cord  or  a   Foetob  or   roD« 
HoiiTBS,  »Eii  rRoa  BEDiKD  tfroiti  Kijlliber). 

i,  iunitphmt  of  tbe  Krebrato  ;  n,  oerpon  i|ai'li-igEiDmJt 
Of  meeeDOephalfiD  ;  c,  eerebeirom  ;  mo,  m«dufbk  obiongnta,  the 
fonrtb  lentricle  being  OTeiiiip|«J  by  the  oerebelluin ;  s,  «,  lbs 
•pinnl  oont  with  it*  bnebiki  tad  omnU  enlarge  meDti. 

The  pineal  gfand,  according  to  Buer,  la  dai-elopeJ  fmra 
tbe  back  part  of  tba  tbalnmi,  wberc  thofe  boilicii  cnnlinuo 
joiced  to^tber;  but  it  'u  aiiggesled  1')*  Di-'dinff'  ibnt  itij 
ileTelopmenl  may  be  rather  connected  witb  tbe  pta  maler. 
It  wBH  not  seen  by  Tiedoaiann  antil  Ibc  fonrib  montb  :  fub- 
Miiuenliy  its  growth  U  very  tXiim  ;  and  it  at  Gr^t  i^oulalnn  no 
gritly  depoait :  ibia,  howeTcr.  waa  foutid  by  SSmraerring  at 
birtb. 

The  two  opiie  thalami,  fonnlil  froin  Lhe  po-letior  part  of 
tbe  anterior  reaiclc,  conaint  at  Srit  of  a  .lingle  bollovr  enc  of 
nervouH  matter,  tbe  cavity  of  wbicb  comEiiiiiiicatei^  in  front 
with  tbe  interior  of  the  enmmenring  cerebral  hcmi"phcrps,  and 
behind  wilb  that  of  the  middle  cephalic  veALcle  |ei>rpura 
qiudjlgemina).    Soon,  however,  bj  mcand  of  a  dopaeit  taking  pbue  in  tbeir  interior 

Fig.  3D  4. 


Pig.  SPl.— SEVtMinRAMHiTio  VtEVf  Or  THE  Inula  Straruw  of  tai  Kioht  f^auBklL 
Haxiiii-HKBK  or  tub  Pietil  Bni»  at  various  stadis  or  DKrELorNtMT  (from 
Sebmidll. 

1.  3,  and  3,  are  from  fiptmes  of  the  respecliYe  aeei  of  eight,  ten.  and  »uleen  weeks  ; 
1,  From  a  f<BtDt  of  lii  ninutht.  u,  laoiiDS  tFrniinalis  iir  part  of  tbe  firat  primury  veaida 
which  adheralo  tba  sell^  turiuca  ;  b,  aectiou  of  the  cenbral  peduncle  oa  it  ^jisses  into  tbe 
IhaUmnH  and  corpua  Btriatum  ;  tba  arched  line  whieb  lurmunds  IbtB  bouuda  t)ie  fnUt 
eere1>r«l  (iniare  ;  c,  anterior  part  of  tbe  fornix  and  the  ecptuTn  lucidiim  ;  c',  inner  part  of 
ibe  ar^b  of  the  cerebrqm,  afXerwarda  tbe  hippocnTni'Da  major  and  i^^terior  fArt  of  tbe 
fornix  :  f,  cn^rpus  callofliim,  scry  ahi^rt  iu  3,  eloDijated  boekwaivlB  in  4  ;  in  4,  f,  tbe 
•uperior  niargiufll  oonvolution ;  f,  fronlo-parietil  fiwuie;  ;/,  ejrus  fornicatus ;  p',  the 
iDl«rn«l  Tsrtical  Gaaiirs  descending  to  m^t  tlie  li»ure  of  tbe  bippoistmpUB ;  I,  olbctorf 
tnib;  F,  P,  O,  T,  frontal,  iiariatol,  ocoipilal  and  temporal  lubei. 
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behiod,  liclDir,  ittxl  al  Ihe  Mis,  the  Ihnlami  become  noljil.  and  al  Ifao  same  llmo  a 
e\etl  or  fi'9 lire  appears  between  them  shore,  &nd  pettctnttes  down  to  llii  ioloraal 
cavity,  (thkh  coutiniips  open  at  the  bock  part  opposite  the  pnlmnce  of  the 
BjlviaQ  aqueduct.  This  cleft  or  fieaure,  ia  the  Oiird  vrnlrii-l'-,  lieliind,  the  two 
thalami  continQfl  united  by  Ibc  poflerinr  cn'"ini"vrr.  which  i*  dUtingniihablo 
about  the  end  of  the  tliird  month,  ami  aho  hy  tlie  p'diindin  of  tJie  pineal  gland.  The 
anfi  conirnUturp  conici  not  be  delected  by  Tiedsmann  nnlil  the  ninlh  month  ;  but  iU 
apparent  nbHeucc  at  earlier  dates  may  perhnpitlie  attributed  to  llieeflVctn  of  tacerstion. 
At  an  earty  pcrind  (he  optic  tracts  may  tie  recogniiied  aa  hotloir  prolongations  from 

I  the  outer  pnrt  of  the  wall  of  (he  thafami  vhilc  they  arc  still  vcaiculor.     At  the  fourth 

I  month  the<<c  tractx  are  dialinetly  formed. 

I      The  liemiipherr-Ffeicle  beeomea  divUible  InUi  two  parU  :  one  of  Ihcge  is  the  part 

'  which  from  the  interior  appears  as  the  corpus  striatum,  and  from  the  eileriur  as  the 
island  of  Beil,  or  central  lobe ;  the  other  forms  the  eipanded  or  corering  portion 
of  the  hemisphere,  and  is  designated  by  Beicbert.  the  inonllt.  The  aperture  ei- 
isting  at  the  constricted  neck  of  the  hemisphere  Tosicle,  Schmidt  and  fieicUert  have 
recoKDised  as  the  foramen  of  Monro. 

The  rnrpora  tlrinta,  it  will  be  observed,  have  a  very  difTcrent  origin  from  the  optic 
thnlami ;  for,  wbilc  the  nptic  thalami  are  formed  by  thickening  □!  the  circumferential 
wall  of  8  part  of  the  first  cerebral  vesicle,  and  tlius  correspond  in  their  origin 
with  all  the  parts  of  the  eDeephaton  behind  tliem,  which  are  likewise  dericed  fr<iat 
porliouB  nf  the  cerebrosjiinal  tube,  the  corpora  Blriittn  appear  as  Ihickciiinpn  of  the 
floor  of  the  hcmi^pIicre-TcsicIea,  which  are  l.-iteral  ofF»houts  from  the  original  cercbro- 
Bpinal  tul)*.  On  Ibis  account  Iteichcrt  considers  the  hrnin  primarily  dirinible  into  the 
stem,  which  compri'tes  the  whole  encephatou  forwards  to  the  itcam  eemicircnlaria,  and 
the  hemisphere-vesiclea,  which  inclade  tbo  corpora  striata  and  hemisphercH. 

The  cerebral  hemispheres  enlarging,  and  having  their  walls  increased  in  thickneo, 
form,  during  the  fourth  mouth  (Tiedeinann),  two  smooth  shell-like  lamelbe,  which 
include  (he  cavities  afterwards  named  the  talrrai  ifntricl's,  and  the  parts  contained 
within  them.  Following  out  the  subsequent  changes  affecting  the  exterior  of  the 
cerebral  hemisphereti,  it  la  found  that  about  the  fourth  month  the  first  traces  of  some 
of  the  convoliUioiu  appear,  the  intermediate  sulci  commencing  only  as  Tery  slight 

Fig.  3S5. 


Pig.  395.— Tna  SirariCE  or  ths  ?<Mr^^.  Bainr  it  Six  MoBine  {from  K.  Wagner). 

Thia  ligure  U  intended  to  show  the  eoiameuoemeiit  of  the  fonnation  of  the  prknci]fal 
fissures  and  eonTolutioiis,  A,  from  above  ;  B,  from  the  left  side.  P,  Irontnl  lobe;  P, 
psHctal ;  0,  oeeipital :  T,  temporal  ;  a,  a,  a,  slight  appearance  of  the  seversl  franlal 
ennvolntitins  ;  t,  the  Sylvian  liaare ;  >',  ita  anterior  division  ;  within  tl,  C,  the  ceotral 
lobe  or  coDiololione  of  ibc  islnad  ;  r,  liasnre  of  Rolando  ;  p,  the  vertical  fissnre  (external 
part)  ;  t,  the  parallel  tissure. 

denreuioni  on  the  hilhcrio  smooth  surface.     Tfaoagh  the  hemispheres  continue  U 
ickly  npwaide  and  backwards,  the  eonTolntJons  al  Snt  become  diatinot  by 
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•low  degreei;  bnt  towards  Uie  Bev«n<h  and  eighth  months  thev  are 
great  npiditj',  snd  nt  the  beginoiug  of  the  hat  mouth  ot  inlra-uieriue 
principftl  oae«  arc  raark<Kl  nut. 

Thp  Sylvian  fiuart,  nhieh  &Rcmrcla  wpatstcs  the  catenae  from  the  middle  lobe 
of  dxh  hemisphere,  begiirn  aa  a  depreutoD  or  cleft  between  them  aboat  the  fourth 
munth,  uid,  after  the  great  langitadioal,  U  the  Urnt  of  the  fiH«ure4  to  make  its 
appearance.  It  U  folloirod  by  the  Ssaure  of  Rolando,  and  the  rcrticiil  Gwiure,  and 
aomewbat  later  by  thf  internal  frontu-parieial  figure.  After  this,  the  Tuiou^  lub- 
.tnatc  lisstires  diviiliog  the  convululiaoi  gra^luully  in:ike  their  appearance.     By  the 

il   uf   (hu    third  month  the  hemiepherea  hme  eitfinileit    no    far  b^kwarda   an    to 

<*er  the  thalami ;  at  the  fourth,  they  reach  the  corpora  qundrigciaiDa ;  at  the 
■iith,  ihcy  cover  those  l»diea  and  great  part  of  the  cerebellum,  beyond  which  they 
project  still  further  Uavkwurilg  by  the  end  of  the  aerenth  month. 

Daring  the  growth  of  the  heminphei^  the  apertnre  of  the  foramen  of  Mouro  is 
extended  backwards ;  the  arched  margin  of  thi«  opening  ia  curred  downwiirdA  at 
ita  extremities,  and  forms  anteriurly  the  foruii,  and  posteriorly  the  corpus  lia]bri:itunt 
and  hippocompua  m^jorj  abova  the  miirsiD  a  part  of  the  wall  of  each  hemisphere 
eomea  into  contact  with  Ms  fellow,  and  in  the  lower  part  fonna  the  Mplnm  luciilum, 
while  abo*C  this  the  hemisphorCK  are  united  by  the  deTelopmenl  of  the  great 
eommiisure,  the  corpiu  callonum. 

The  OTTptu  calioaum  is  described  by  Tiedemann  as  hem;;  first  Mca  abont  the  end  of 
the  third  month,  is  a  narrow  vertical  band,  extending  ul-cou  between  the  forepart  of 
the  two  hemispheres,  and  nubsequenLly  growing  haukwiriU.  With  tht^  view  the 
obserrationaor  Schrnidt  coincide.  Keichcrt,  however,  maintain j  that  the  commisauml 
atni^ture  seen  at  the  forep.trt  of  the  hemiapherea  ia  the  anterior  white  commiunre, 
and  lliat  the  corpus  callo&um  appears  in  ita  whole  extent  at  once. 

The  corpora  o/bioanfut  at  firnt  form  a  singla  mua :  ao  also  do  the  anterior  pillar* 
of  the  loriiix,  which  are  dtslingutuhed  before  the  poaterlor  pillarii  The  putltrior 
n  are  not  seen  until  the  fourth  or  fifth  moulh.    At  Uiiil  period  (he  hippocamput 

inor  ia  also  discernible. 


Pig.  3Ba. 


Fig.  SSS.^ — TiEw  or  thi  ImER 
SraricTC  or  tbx  mskt  nitr 

or  TEE  ['<ETAL  BR.U^  liF  IDIiUt 

b:i  BosiHS  (from  Etichert). 

P,  frontal  lobe ;  F,  parietal  ; 
O.  oocipital;  T,  temporal;  I, 
olfacturj  bulb;  II,  ri^ht  optic 
nerve ;  /p,  fronto- parietal  fia- 
;  p,  vertical  finurB  ;  p'j  in- 
vertical  fiaanre ;  k,  bippo' 
,inpal   Euure  ;  g,  gjma    fomi- 

'Oe ;  r,  f,  corpoa  calloaum  ; 
X  upturn  lociiluiu  ;  /,  placed 
Iwlween  the  middle  commiaanre 
and  the  fonmen  of  Uonro ; 
*.  in  the  npper  pirt  of  the 
third  ventricle  i mm eili.-ileljr  below 
the  veloni  iaterpi'situm  and  for- 
nix :  f",  in  the  bock  part  of  the 

third  ventricle  below  the  pineal  slaaJ,  and  pointing  by  >  line  la  the  aqnednst  of  Sylvius  ; 
^,  in  the  lower  part  of  the  third  ventricle  above  tbe  inruiidibulum  ,  r,  Tccesaua  pinealia 
paaiDg  backwards  from  the  tela  choroidea ;  p  v,  pona  Varolii ;  Ce,  cerebellum. 


Bhllar. 


UEHBRAMES    OF    THE    ENCEFUALON. 


II  ia  remarked  by  Bischoff,  that  the  pin  mater  and  arachnoid  ore  formed  by  the 

aeparatiou  of  the  outer  layer  of  the  primitive  cephalic  ma^a  :  and  thna,  that  the  pia 

doea  not  send  innarila  proccs*o*  into  the  fijsurea  or  sulci,  nor  into  the  venlri- 

lar  cavttici ;  bat  tiiat  every  part  of  tliia  vascular  membrane,  incluiiiiig  t!ie  rhuniiil 

:ti*ea  and  vflum  iiittrponilum,   is  formed    in    ita    proper   position    in  cunneclioa 

with  the  nerroas  matter.      Ttie  rlura  roator,  on  the  other  hand,  ia  developed  &am  tha 

iner  ■nifitce  of  the  dorsal  plates. 
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The  pia  maler  miil  dnra  maler  hare  l-oth  been  delEi^led  «bout  Ilia  sercBlh  or 
eighth  Kcck,  nl  which  period  the  lentoriiiia  cerctielU  exUli.  At  the  thint  in(>nth, 
t^o  falx  cerebri,  with  the  lon^UmJin'^t  and  latora]  Hinuac?',  arc  perceptible  ;  and  the 
choroid  pitixiises  of  both  the  liitcral  &iid  foitrlli  ventriclea  nre  diatijiguinlmUe.  No 
trace  of  araehnoiJ,  however,  ran  be  seen  untii  the  Gflb  montli. 


N 


11.   THE  CERE  BKO-S PINAL  NERVES. 

The  uervee  directly  connected  with  tho  groat  cor«bro-ipiii(il  centra 
constitute  a  iieriea  of  8f muK-trical  pairs,  the  tiiiinlier  of  which  has  Ijeun 
YiiriouBly  estiuiated  from  forty  to  forty-three.  Of  these  nerveR,  when  esti- 
mated at  the  smaller  Dumber,  nine  issue  from  the  cranium  through  dilferetit 
foramiua  or  ajiertiires  in  its  base,  and  are  thence  strictly  named  rraiiial. 
The  tenth  nerve  passes  out  between  the  occipital  bone  and  the  Rrdt  vertebra, 
and  the  remaining  thirty  nerves  all  issue  below  the  corresponding  vertebral 
pieces  of  the  spina.  To  the  whole  aeries  of  thirty-one  nerves  the  name  of 
spi/utl  is  iiBually  given. 

A,— CRANIAL   NERVES. 

The  cranial  nerves,  besides  being  named  uuni(.'rically,  according  to  the 
relative  position  of  the  apertures  for  their  exit  from  the  cranium,  have 
likewise  been  distingui^ifd  by  other  names,  soconling  to  the  place  or 
mode  of  their  distribution,  and  aooordiug  to  their  functions  or  other  circum- 
stances. 

The  number  of  the  cranial  nerves  has  been  variously  stated  a»  nine  or  aa 
tvelvH  by  different  anatomists  ;  the  difference  coiisixting  mainly  in  this, 
that,  under  one  system,  the  nerves  which  enter  the  internal  auditory 
meatus,  and  those  which  pass  through  tlie  jugular  foramen,  are  bi  each 
case  con»iJered  a  siiigle  pair  (sorenth  and  eighth)  divisiblo  into  parta  ; 
while  under  another  system  eacli  of  the  nerves  is  held  to  constitute  a 
distinct  pair.  The  following  table  presents  a  aynoptical  viuw  of  the  cranial 
nerves  under  these  two  modes  of  enamoration,  aa  in  the  respective  sf  sterna 
of  WiUis  and  of  Si^mmerring  : — 


Wii-us.* 

SdHiiEaaiKa. 

I^TKt  pair 

of  ueivM 

First  pair  of  nerves 

(ilfaeWry  cerrei. 

Second 

IT 

tieeoad        ,. 

CIptio. 

Third 

■  ■                              1                 ■ 

Third 

Ociiia  mntor, 

Fourth 

?nnrth 

Fatlielir!  or  trocljlesr. 

pirth 

,. 

Fifth 

Trifiifiiil  Di  Irigeniiual. 

Siith 

li                             -                 - 

Sixtli 

Abiiur«iit  ocular. 

Seveuth 

t  nanui  dnms. 

''  I  n.  mollis 

Seventh        „ 

Facial  motor. 

Eifhlh 

Aiiditorj. 

f-       IFA  AnA 

1  Ninth           ,. 

Olmsa  -pbaryDgeal. 

Eigiith 

j  TGnlh           „ 

Pnenmo-gislrie. 

.aeuxtUTiuB    . 

Eltventb      „ 

Spinal  accesBorr. 

Niatli 

II               '        ' 

Twelfth        ,, 

Hypoglossal  or  lin^rnal  motor. 

The  arrangement  of  Siimmerring  is  the  preferable  one,  ds  being  the 
aimplest  and  most  natural  ;  for  each  of  the  parts  included  in  tho  seventh 
and  eighth  pnira  of  Willis  is  realty  a  distinct  nerve.  But  as  the  plan  of 
Willis  IH  still  in  Dioru  general  use,  it  will  most  conveniently  be  followed 
here.  The  eriinial  nerves  will  therefore,  when  not  otherwise  designated,  bo 
referred  to  as  oouaisljog  of  niue  paim 

*  Willie  di'dcribcd  the  gloeao  pfaaryngenl   aerre  as  a  biawh  of  the  vsfiu,  and  iodDdad' 
the  ■uboueipit&i  ncrre  lu  a  icnth  amooe  the  cranial  oirfefc 
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ouRHBcnoifs  or  tbs  criviil  kbrves  with  tiib  ks<;bpbal»x. 

The  roots  of  the  cranial  Derves  ma;  be  traoed  for  Bome  depth  into  the 
snfaatAijce  of  the  cncephntoa,  a  circiimstaaoe  wliicli  has  lej  to  the  diBttuction 
of  the  ileeii  or  real  origin,  and  ihe  i'ip< rjictnl  Of  iijipurtnt  ongia,  hy  vliich 
latter  in  under«too<l  the  plice  at  wbidi  the  nerri)  ap|>ea[«  to  be  attached  to 
the  surface  of  the  «;uce|ihilon.  The  superficial  origia  of  those  narves  is 
quite  ohviouB,  but  their  deeper  connectiou  is,  in  most  cases,  still  k  miUur  of 
■ome  uacurtaiutj. 


Kg.     8flT— Tiiir     ranit 

■■LIW  'ir  TIIH  CoHSBO- 

»to»  Of  Tii«  PmiiairiL 
NnvM     wirn     tut 

The  fall  dncriptioo  of 
thU  fii^iire  vill  he  fnond 
■t  p,  G^S,     Tiie  follunlng 

Tsota  of  tbn  BCTTw ;  r, 
Uu  rij^t  al&ewnj  tnct 
dirided  near  ill  midcjle-, 
n,  the  left  optic  iierT« 
■printing  from  the  cam- 
niMarv  which  ia  coO' 
Malail  b5  the  pitaiUiT' 
faodj  :  II',  tbt  Tight  optiii 
Inet ',  iba  left  tract  is 
•eeo  paiaipg  bock  into 
i  and  r,  the  inlerBal  and 
•iteroal  •orporm  genicu- 
lala;  III.  Uie  Mt  ocoUi- 
motor  nerte ',  IV,  the 
trwhlui ;  V,  V.  Ib« 
IsT^  roota  of  lbs  tri- 
facial neriw  ;  +  t,  th« 
lener  ruotl.  Uio  *  of  the 
rigbt  liJe  i«  pl*v«d  oa  the 
OuBsriaD  gangli.n  ;  I, 
the  opthalisie;  2,  the 
■aperiur  mslillaTT,  and 
3,  the  inr«riar  niaiitlary 
iKTTtc:  VI,  th*  left  ab- 
duoent  nerve  ;  VII,  a^  A, 
Qie  &cial  an  1  anttilor^ 
Mm*;  o,  VIII.  b.  the 
gloaio-pharyngesl,  piieci- 
no-snrtriv',  anJ  tpinil  an- 
cvnur/  nerrev  ;  iX,  the 
right  hjpoglo^Ml  nervp  ; 
at  D,  CD  the  left  nde,  the 
rootlet!  nre  seen  cat 
■hurt  1  CI,  Lbe  left  lah- 
ODSpital  er  Givt  ceriical 
nerve. 


Fig.  B»-. 


,1  ca 


1.  The  first  or  olfiictory  nerro,  as  it  u  usuallj  desoribed,  amall  in  m&n  id 
conipariBon  with  aniiuaU,  lias  on  the  under  Burfaco  of  the  anterior  lobe  of  Urn 
cerebrum  to  the  outer  side  of  the  lougitudiiial  mudi.in  fissure,  lodged  in  a 
■oIcuB  between  two  straight  convolutions.  Unlike  other  nerves,  it  conai>itH 
of  ft  laiyo  proportion  of  grey  matter  mixed  trith  while  fi-hiua,  EUid  indeed' 
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agrooa  olosoly  in  struoturo  with  the  cerebral  Bubstanco.  It  ■wells  into  an  ovb] 
oalfirgement,  the  olfaeiory  bulb,  in  frout,  whicii  aLto  contains  mach  grey 
matter,  and  from  tbis  jiart  Haiall  soft  nerves  descend  through  the  cribrifonu 
plate  into  the  noao.  ^Vhon  triicod  backwards,  it  is  found  to  be  spread  out 
and  attached  behind  to  thu  nudtr  Burfaoti  of  the  anteiior  lube  by  means  of 
three  rooli,  named  eit<!nial,  middle,  and  internal,  which  pass  in  different 
direetiouB.  The  bulboufl  part  is  therefore  rather  to  be  regarded  aa  an 
olfactory  lobo  of  tho  cerebrum  than  us  a  part  of  a  true  uerTe,  while  the 
white  part  prolotigod  bnckwardH  into  the  brain,  together  with  its  so-called 
roots,  may  be  termed  the  olfactory  tract 

The  TxUmal  or  long  root  consists  of  a  band  of  medullary  fibres,  which 
passes,  in  the  form  of  a  white  streak,  outwards  and  backwards  along  the 
anterior  mar^u  of  the  perforated  epoce,  towards  the  posterior  border  of  the 
Sylvian  fissure,  where  it  may  l>e  foUoned  into  the  substance  of  the  cere- 
brum. Its  further  coniiectiomi  arc  doubtful,  but  it  has  been  stated  that  its 
fibres  have  been  traced  to  tho  following  parts,  viz.,  the  convolutions  of  the 
island  of  Beil,  the  anterior  comml-Buro,  and  the  superficial  layer  of  the 
optic  thalamus  (Valentin). 

The  yiitddk  or  gieij  root  la  of  a  pyramidal  shape,  and  consists  of  grey 
matter  on  the  surface,  which  is  prolonged  from  the  adjacent  part  of  the 
anterior  lobe  and  perforated  space.  'Within  it  there  are  white  fibres,  wtuch 
have  been  traced  to  the  corpus  Htriiitum. 

The  internal  mot  (short  root,  Scarpa),  which  cannot  always  he  demon- 
strated, is  compUKod  of  white  fibres  which  may  be  traced  from  the  inner  and 
posterior  port  of  the  anterior  lobe,  where  they  are  said  by  Foville  to  bo 
connected  with  the  longitudinal  fibres  of  the  gyrus  fomicatus. 

Th«  question  whclher  tbc  Dtfactor)'  bulbs  ought  to  be  contidered  u  nerves  or  as 
cerebral  tubes  it,  if  tested  bv  reference  to  the  hiitory  of  development,  not  bo  simple 
t»  might  at  Snt  appear.  It  is  in  fsTour  of  their  being  regarded  as  lobes,  thai  in 
the  loaer  verlclirate  animaU  the  olfactory  bulbe  arc  gencrallj-  rccogaised  by  com- 
pnrative  anatomiatB  as  additional  encephalic  lobca,  and  that  in  most  mammali  they 
are  muL-h  larger  proportionally  than  in  man,  and  frequently  contain  a  carity  or 
Tenlricic  in  (heir  interior,  and  further  that  in  their  minute  structure  they  nearly 
l^ee  with  the  cerebrum ;  bat  aa  11  is  known  that  in  the  Gnt  deTelopmenl  of  tbe 
eye  the  peripheral  part  or  retina,  na  well  as  the  rest  of  tlio  optic  nerve,  is  originally 
formeil  by  the  erlension  of  a  hollow  vesicle  from  the  Erst  fmlal  encephaiic  compart- 
ment. BO  in  the  caic  of  the  olfiu'tory  nerve,  although  the  peripheral  or  distributed  part 
is  of  separate  origin  from  llic  olfactory  bulb,  the  tatter  part  is  cumpurabte  in  ita 
origin  with  the  optic  vcaicte. 

2.  The  teemid  pur  or  optic  nerves  of  the  two  sidei  meet  each  other  at 
the  optic  commiaaure  (chioama),  where  they  partially  decussate.  From  this 
point  they  may  be  traced  backwards  round  the  crura  cerebri,  under  the 
name  of  the  optic  tracts. 

Each  oplic  tritct  arises  from  the  optio  thalamua,  the  corpora  quodri- 
gemina,  and  tbe  corpora  genicnlata.  As  it  leaves  the  under  part  of  the 
thalamus,  it  n)akc«  n  Budden  bend  forwards  and  then  runs  obliquely  acroia 
tbe  under  surface  of  tho  cerebral  peduncle,  in  the  form  of  a  flattened  band, 
which  is  attached  by  its  anterior  surface  to  the  peduncle  ;  after  this,  becoming 
more  nearly  cylindrical,  it  adheres  to  the  tuber  ciuereum,  from  wliich  and,  as 
■tateid  by  Vicq-d'Azyr,  from  tho  lamina  cinerea  it  is  said  to  roooive  an 
Moeasioa  of  fibres,  and  thus  reaches  the  optic  commissure. 

lu  tho  commiuMire  tlie  ncrve-libres  of  the  two  sides  undergo  a  partial  de- 
cuasaliou.     The  outer  fibres  of  each  tract  continue  onwards  to  the  eye  of  the 
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■une  ride  :  tha  inner  GliroR  crow  over  to  the  opporite  side  ;  &nd  fihros  havo 
been  described  ab  nmnitjg  from  one  optic  tract  to  the  cither  along  the 
postoior  jiart  of  tho  conitniniiure,  while  others  paiiB  between  the  two  optia 
norreB  in  its  anterior  part  (Majo). 

In   front  of   tbe    comiiusanre,   the   nerve   enters  the   foramen    opticutn, 
receiving  &  sheath  from  the  diita  mater  and  acquiring  greater  firmneaa. 


Fig.  S98. 


,  S98. — Laibuii.  Tkw  of  rat  CumtKonmr  or  tdi  Pkikoipil  Kirvu  wits  Tna 

Th«  fall  daertpUon  of  tbii  figure  «ill  be  fonnJ  st  p.  £53.  The  following  refertnooi 
■pplf  to  the  RwU  of  the  nrrvra  :  t.  the  riehl  cirnclorj  tract  ont  near  ita  m»]dls  ;  IT,  tba 
nplio  DtTTW  iiDiD(^iiit«lj  in  Tiont  of  the  coiutninuro  ;  the  tight  optic  tnwt  is  seen  passing 
lack  to  die  UiBliimBi|7'A),  cnrpnra  gonicnlats  (/,  r. ),  nod  earpom  i]aai]ri|[eraiDa  If)  :  111, 
the  nglit  oaalo-notor  nerve  -,  IV,  tlie  trochlear  iLOrTO  rising  At  v,  from  near  the  vulie  of 
TiroBKDi ;  V.  the  trifacuil  nerve;  V'l,  tbe  abdu^nt  otulnr :  a.  VII.  b,  the  facial  and 
aoiUlcity  nerrec,  and  between  them  tbe  para  intermedia  ;  a,  VIII,  i,  the  mots  of  tbe 
gIai>o-|ibai7Dges1,  pncuiDO-gastric,  and  ipinal  nocenory  nerves  ;  IS,  the  bjpogiosaal 
nerre ;  C  I,  tbe  Mparale  anterior  anil  poateriot  nuts  of  tha  iaboMipital  or  fint  en-vical 

The  fibres  of  origin  of  ihe  optlo  Imct  from  the  thalamna  are  derived  pnrllj  from  tbe 
fnpetficial  alralum  and  partly  from  Ibe  interior  of  Ibal  body.  Aocordinj;  to  Foville, 
thii  lre<n  ia  nleo  connectc!  with  the  tsnin  acmii^irralariB,  and  with  tbe  tennlnatioD 
of  I  be  gyrue  fomicatua;  and  he  atalcs  further,  that  where  tbe  optic  tract  lums  rnuod 
Ihe  btck  of  the  IhaiamuB  and  the  cerebral  peduncle  it  recetveE  oilier  dalicalu  Gbrei, 
vbleh  deH«nd  bom  the  gre;  mailer  of  Iboae  parla.— (Op.  oil.  p.  C14.} 
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3.  TIiB  Ihirii  pair  of  nervea  (oiotores  oculnrnm)  buve  tlieif  appnrent  or 
HuperEcinl  origin  from  tha  inner  mirfnce  of  the  crurn  cerebri  ia  the  iiilor- 
pednncular  s[iiico,  immerliately  in  front  of  the  pons.  Enoh  notve  conaiets 
of  a  number  of  funiculi  whicli  arise  in  an  obliijUB  line  from  the  Burfoco. 

The  deeper  fibre*  of  origin,  -when  followed  into  the  eras,  are  fouml  to  dirci^o 
in  i(«  siibsUnce,  nonic  being  traced  to  the  locua  nigcr,  otlie™  ranninp  down' 
-irarils  in  tlio  pond  among  it»  longiludinal  fibres,  and  othcrj  turning  apwarilii  tu  be 
connected  «i(h  Ihc  corpBra  quflilrlgemina  and  Vicusscniin  vnlve.  According  to 
Stilling,  Willi  whnm  Ki>llll(er  ngrcea,  the  major  pnrt  of  ihe  fibres  arise  from  a  grey 
nnelena  in  llie  floor  of  the  Syl»ian  aqnednet,  cloae  tj  tbc  origin  of  gome  fiLrca  of  lie 
fourth  nerve. 

4.  The  fourth  ptUT,  pathciic  or  irochltar  nerves,  the  Bmallest  of  tho»e 
which  are  derived  from  the  brain,  nro  seen  at  the  outer  eiJe  of  tho  crum 
cerebri  immediately  before  the  pons,  Ench  nerve  may  be  tractui  baakwardii 
round  the  peduncle  to  a  place  below  tho  corpora  quadrigemina,  where  it  arises 
from  the  upper  part  of  the  valve  of  Vieussena,  Kolliker  etates  that  under 
the  corpora  qnadrigemina  the  fibres  of  origin  are  divided  into  two  bundles  : 
the  anterior  being  traceable  through  the  lateril  wall  of  the  aqueduot  of 
Byl»im  to  its  floor,  where  it  ariaea  from  a  grey  nucleus  cloao  to  tho  middle 
line  ;  the  ponterior  bundle  being  <lurived  from  a  grey  nucleus  in  the  floor  of 
t!ie  fourth  ventricle,  close  to  the  origin  of  the  fifth  nerve.  The  rooU  of  the 
nervoH  of  opposite  aides  are  connected  together  acroHs  the  middle  line  in  the 
form  of  a  white  band  or  commisaure  in  the  siilHitance  of  the  velum. 

0.  The  fifth  pair  of  nerves,  ]Mkr  trigominum,  frifucUd  nerreji,  take  their 
superficial  origin  from  the  aide  of  the  pons  Varolii,  where  the  transverse 
fibres  of  the  latter  are  pri.doiigoil  into  the  middle  cms  corebelli,  conaiderably 
nearer  to  the  upper  than  to  the  lower  liorder  of  the  pons. 

Tha  fifth  nerve  conitiala  of  a  larger  or  senRory,  and  a  smaller  or  motor 
root.  The  smaller  root  is  at  first  concealed  by  the  larger,  and  ia  placed  a 
little  higher  np,  there  being  often  two  or  three  cross  fibres  of  tho  pons 
between  them.  On  aeparating  the  two  roots,  the  lessor  one  is  seen  to 
consist  of  a  very  few  fuciculL  In  the  larger  root  the  funiculi  are  numerous, 
amounting  sometimoa  to  nearly  a  hundred, 

D(fp  origin. — The  grfnierrnainias  behiuil  the  tranavenie  fibres  of  the  pons  toward* 
the  lateral  part  of  the  mednlla  oblnngata  at  Ilic  back  of  the  olivary  body.  Several 
nnnlomtlita  trace  it  into  the  fioor  of  the  fourth  ventricle,  belireen  the  fasciculi  leretcs 
and  the  resttforni  bodies.  By  some  it  is  conJ<idereil  to  be  eootinnona  wilh  the  fasci- 
culi Icictes  and  lateral  colnmna  of  tlic  cord,  vliiUt  others  connect,  it  with  the  grey 
mass  whicli  is  regarded  hy  Btilling  aa  llie  nucleu«  of  the  gloBFio-pharjngcal  nerve. 

Tho  viot'ir  root  was  supposed  iiy  Bell  to  descend  te  tlic  pymmiiisl  liodv,  and 
Itclzius  believes  that  he  lia«  canfirmcd  that  opinion  by  disseelion  :  but  it'iroald 
appear  lliat  the  deep  connection  of  thin  root  is  not  yet  known  with  certainly. 
According  to  stilling  the  fiiire«  pass  Ihrongh  the  pons  to  the  floor  of  tl,e  fonrth 
tentricle,  and  have  their  origin  in  its  grcj  mutter. 

Acciirdinj!  to  Fovillc.  some  of  the  filire*  of  the  sensory  root  of  the  fifih  nerve  atfl 
connected  with  tmnsverse  Ghres  in  the  pons,  whi1»'t  others  spread  oat  on  the  surface 
of  the  middle  pedcDcIc  of  the  ccrobcllum,  and  enter  that  part  of  the  cnccphaloD 
l>eneath  the  folia.— (Op.  clt,  p.  106.) 

6,  The  rvrih  nerve  (abdncens),  mnfor  ociiK  Kticmiu,  takes  ita  apparent 
origin  from  between  tho  pyramidal  body  and  the  pons  Varolii  by  meaus 
of  a  larger  and  a  smaller  bundle.  It  is  connected  with  the  pyraniid,  and 
to  a  amall  oitent  with  the  pons  also,     riiiilipeaui  and  Vulpian,  n-ith  whom 
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EiiUilier  concur?,   state  that  tlie  fibres  mnj  be  traced  tunra  ileoiilf  to  tha 
floor  of  lli9  fourth  ventricle. 

7.  The  stT-ttith  pair  of  uervea  appear  on  eich  side  at  the  posterior  murgia 
oi  the  pons,  between  the  middle  and  iDferior  peduncles  oF  the  oerebellum, 
&Dd  neftrlf  in  a  line  with  the  place  of  attachment  of  the  fifth  uorve. 

ZJf^n  origin".— The  fortio  ihira  OTj'aeinl  nerrc.  placcJ  a  little  nearer  to  the  miiMIe 
line  than  the  poiiio  mollis,  may  be  trat;ect  to  tlie  medulla  ebloDgala  between  the  re^ti- 
form  and  olivary  fnHcicaU,  nith  both  of  which  il  is  taii  to  be  connected ,  Some  oFita 
fibrw  are  derived  from  liie  pons.  Phillipeaui  and  Vulpian  affirm  tliat  Lbo  flhrss  arise 
rram  the  oaiet  •rail  of  the  iomth  veolHcle,  and  thai  many  of  them  dceuvate  ia  ila 
floor. 

Connected  with  the  portio  diira,  mil  intermeiliaie  betTcon  It  and  the  portio 
mollis,  is  a  xmaller  while  funiculus,  frml  dcaeribed  by  Writlierg  (portio  inter  dunim  et 
Diollem).  Tlie  roata  oF  thin  aecessory  or  ioleriDcdiute  portieu  are  connected  deeply 
with  the  lateral  column  of  the  cord. 

Tht  piriio  tiiollii.  or  auditory  nerve.  riae«  from  the  floor  of  ibc  fourth  ventricle,  at 
tl>e  batk  of  the  medulla  olilengata,  iti  which  Eituation,  as  already  described,  tran«- 
Teme  vhile  strin  are  seen,  nhich  furm  the  conimeDcemeat.  of  (he  uerve,  The*e 
root*  are  eonnected  with  the  grey  matter,  and  aome  appear  (o  come  out  of  the  median 
fiMiire.  The  nerve  then  turns  round  the  reKtiForru  body,  and  beeomei  applied  to  the 
lower  border  of  the  pons,  receiving  accebiiuna  From  the  former  of  those  parts,  and 
kecording  to  some  authors  from  the  latter  alto. 

Foville  »y»  that  the  roota  of  the  portio  mollis  are  also  eonnected  by  a  thin  layer 
AD  the  onder  surface  of  the  middle  p«dunde  with  the  eortlcal  substance  of  the  cere. 
bellom  :  alao,  with  the  small  lobule  named  the  llocculus  ;  and  with  the  grey  mailer  al 
the  twrdera  of  the  calamiu  seriplorius. 

S.   The  eighth  nerve  consisti  of  three  distinct  portiona. 

The  uppermost  ]>ortion  is  the  iilosiii'jAiiryii-ieiil  nerve  ;  next  to  this,  and 
lower  down,  ia  the  piir  ragum  or  jintiiTno-ijanlrk  nerve  consiattng  of  n  larger 
number  of  coniB.  Tlie  root*  of  both  these  iitncH  are  attached  anperficiaily 
to  the  fore  part  of  the  I'estiforni  lirxly.  Still  lower,  is  the  »)Aniil  acr.ciinTy 
nerre,  which,  aicondiu!,'  from  the  sicle  of  the  ppinal  cord,  enters  the  skull  by 
the  foramen  niagiiiiiii,  arid  i«  associated  with  l^o  pneumo-gaitrio  nerve  mi  it 
pMHea  out  through  the  foratneD  laceruin. 

Ilie  accessory  nerve  arises  within  the  apinal  canal  from  the  lateral 
colnmn  of  the  cord,  behind  its  middle,  by  n  scries  of  slender  roots,  which 
cominenoo  as  low  down  as  the  fifth  or  sixth  cervical  nerve.  The  nerve 
pa«e«  iipwardH  between  the  posterior  roots  of  the  cervical  nervos  and  the 
ligunentum  dontieiiktutii, — the  several  funiculi  of  origin  successively  joining 
it  aa  it  asoendi.  On  entering  the  skull,  it  receives  fiinicuU  from  the  side 
of  the  medulla  oblongata. 

These  t.llrl^e  portionii  <•!  the  eighth  pair  are  connected  deeply  with  grey  nuclei 
vitliiD  the  cord  and  medulla  oblongata,  as  already  descrilied  |^e  p.  521). 

9.  The  ninth  nerve  (hypoglossal)  arises,  in  a  line  conlinuons  with  that 
of  the  anterior  roots  of  the  spinal  nerves,  by  scitttered  funiisuli  from  the 
furrow  between  the  olivary  body  and  the  anterior  pyramid. 

The  roots  of  the  ninth  nerve  arc  traced  by  Stilling  lo  one  of  ilio  grey  nuclei  already 
de«cril>cd  in  the  niciiulla  obtongatA,  and  they  are  said  by  Kiilliker  lo  undergo  [larluil 
decusulion  in  the  Hour  of  Ihe  Fourth  vaulricle. 


DISTRIBUTION  OF  THE  CRANIAL  NERVES- 

Siodt  of  rzit  from  the  cruniuni.-^Each  of  tha  cranial  nerves  iwuea  at 
fir*t  from  the  cranial  cavity  through  a  foramou  or  tubular  prolongation  of 
the  dura  mater  :  Bume  of  these  nerves  or  their  main  divisions  are  contained 
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Ill  illntlntii  fonvminn  r>f  tho  cmniimi,  otlicri  are  grouped  together  in  one 
foniiiii'n.  TIiij  immproiiB  mnall  olfnotory  nerves  ileaconiJ  into  the  nosa 
tlirniiKli  the  ciibiiforni  pinto  of  tho  ethmoid  bone  ;  the  optic  nerve  pierces 
the  fwl  of  llm  ?i"iKii|-  wiiij;  of  thu  uphonoid  bone,  the  third,  foiirlh,  and 
ilxth  liurvr*,  with  the  ojililhiilmio  dirinion  of  the  fifth  nerve,  pssi  through  the 

Fig.  SOS. 
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•pbeiioid«l  fiamire  ;  th«  superior  taniillnr]'  adJ  iuferior  maiillu';  JiiruiouB 
of  the  firib  pttu  respectively  tbrough  the  foramen  rotnjidiim  nod  foramen 
OT«le  of  tbe  gr«»t  <riug  :  the  faEial  nrirl  aiiillti>i7  Dtrves  pierce  the  petrous 
bone  i  tbu  tliiee  parts  of  tbu  eigbtU  pair  dfacriiJ  in  suimrutd  cauals  of  tha 
dura  mater  tbrougb  tbe  aiiterior  port  of  the  jugiilar  furuiuuu  between  tbe 
petrous  and  occipitiU  bjues,  and  tbe  bypogloiwU  uerve  paasM  through  tba 
anterior  condyloid  foramen  of  tiio  ocoipitol  bone. 

G<iural  iliatribtttion. — Tbe  greater  uumber  of  (he  crauial  nerves  are  en- 
tirely confioed  in  their  distribution  withtu  the  limits  of  the  been)  ;  as  iu  tba 
caas  of  the  first  tix  pairs  and  tbe  aulitjty  nerve.  Uf  these  tlie  olfactory, 
optic,  and  auditory  nre  ruiitrictsd  to  their  respective  or^aus  of  sonse  ;  while 
tbb  third,  fourth,  and  sixth  are  exclusively  motor  nerves  iu  cuuuectiou  with 
the  uxtemul  and  interna]  miucles  of  tbe  eyet>all  and  tlnkt  of  tbe  upper  eye- 
lid. In  the  remaining  urrve,  the  Gfth  or  trifacial,  hU  the  Qbres  derived 
from  the  greater  root,  and  connected  with  tbe  Gasiorian  gnnglioa,  are  en- 
tirely sensory  in  their  function,  and  constitute  the  whole  uf  tbe  firut  and 
second  and  tbe  greater  part  of  tbe  third  divibion  of  tbe  uerve  r  but  the 
last  of  these  divisions  bas  osviciated  with  it  the  fibres  of  tbe  lesst^r  root, 
Bo  OS  to  become  iu  some  degree  a  compound  nerve.  As  a  uerve  of  seasBr 
tioD  the  trifacial  occupies  iu  it*  distribution  the  greater  part  of  tba  head 
superficially  and  deuply,  excepting  the  interior  of  tbo  cranium  and  that 
part  of  the  sculp  which  is  situalud  in  tbe  region  behind  u  perpemiicular  line 
pas!>ing  through  tbe  external  audilory  meatus.  Tbe  muscular  distribution 
of  the  inferior  division  of  tbo  fifth  nerve  is  cbielly  to  the  muscles  of  masti- 
cation. 

Of  tbe  remaining  nerves,  the  facial  and  hypog1os«al,  both  exclusively 
motor  in  functiou,  are  almost  entirely  cephalic  iu  their  distribution  ;  the 
facial  nerve  giving  tibies  to  all  tbe  superficial  aud  a  few  of  the  deeper 
mu'^:IeH  of  tbe  bead  aud  face  ;  aud  tbe  uiuth  or  hypoglossal  supplying  the 
muscles  of  the  tongue.  Of  the  facial,  however,  a  suiall  branch  joins 
one  of  tbe  cervical  nerves  iu  the  platyitma  uiyoides  ;  aud  of  the  niutb,  the 
desceudiug  branch  supplies  in  part  the  muscles  of  the  neck  nliich  depress 
the  byoid  bone  aud  laryui. 

Of  tbe  three  parts  of  the  eighth  pair,  ranked  as  crauisl  nerves  iu  conae- 
queuce  of  tboir  passing  through  one  of  the  foramina  of  the  cruuiuni,  two  have 
only  a  very  limited  distribuliuu  in  the  head,  and  furnish  nerves  in  much 
greater  proportion  to  organs  situaterl  in  the  neck  and  lliorux.  One  of  these, 
the  pneumo-gostric,  aftergivinj;  a  small  brnuoh  to  the  ear-passages,  and  sup- 
plying nerves  to  the  larynx  and  pharynx,  tbe  trachea,  guUet,  the  lungs 
aud  heart,  extends  iuto  tbe  abdominal  cavity  as  the  principal  uerve  of  the 
stonuLch,  Tbe  other,  the  spiual  acce.-tsory,  which  is  partially  united  with 
tbe  glotMi- pharyngeal  and  pueumo-gastric  uear  their  origin  uud  tbu.t  f urui-ihos 
•ome  of  their  motor  fibres,  is  entirely  a  motor  nerve,  and  U  distributed  iu 
tbe  sterno-m^oid  aud  trapezius  muscles  The  gloaso- pharyngeal  nerve  is 
more    strictly   conSued   to  the   head,   supplying   branches   to    tbe   tougue, 

lOryux,  aud  part  of  tbe  ear-passages. 


I 


On  tbe  following  two  pages,  Fig.  iOI  is  introduced  ia  illustration  of  the  general 
vie*  ot  the  dJHlribaUau  above  givoa.  In  thU  figure  the  craoiunt  and  oHiit  have  been 
opened  up  lo  the  depth  of  the  several  foramina  tlirouf-h  "hich  llie  nerves  po^a.  The 
grtJiIor  part  of  the  lower  jaw  his  also  been  removed  iin  the  left  aiila,  ami  lUe  tongue, 
pharjni,  and  larynx  ate  pirliallj  in  view.  The  oecipiul  bone  has  been  diiiiieil  bj  an 
iDcisiaa  possLUg  dawn  from  the  oceipital  tuberusitj  and  Llirougli  the  eoiid^'lo  to  the 
of  the  foramen  magnum.     The  cervical  vortqbiEe  have  been  divided  to  the  left  at 
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the  mliidlo,  and  ibe  HhcaLh  of  the  uplaul  cord  openeil  so  lu  to  eipou  the  rooU  of  (he 

cervical  nerves. 

Pig.  (00,  A, 


Pig.  iOO.— A.    SmilKU'IlllllJllTlO  ViSH  U^  A  Ilill'  DiSSHOTIUS    (i»    TOB  CaiSML  NeRVKS 

ON  TBI  Lirr  aiDR  or  rui  Ht'i'  (from  vuriuiu  »utliora  Uid  froui  aalaro).     B,  KxfLAiCjk- 

TOUT  OuTum  or  ina  uhm.     ( 

The  roman  numeralB  Truru  I  to  IX  iadieate  the  roots  of  the  uvent  cnnUI  nerm  u 
they  lie  id  or  DeAT  thtir  foFAmin^  of  exit.  V,  U  upnu  llie  j^^f^t  root  of  the  lifth  with  ths 
gaiiglioii  in  front ;  a  auJ  t,  iu  cuuntciion  with  Vl[,  ioilicaM  mpei^Iivcty  Iht  faciai  uiJ 
■DdiUir;  Dvrtea ;  a,  b,  and  r,  in  connt.'i:tii}n  vith  Vlll.  |H<int  rrepectivcly  t>>  tlia  gtoiW' 
phurruieal,  pncuino-gaalric,  and  spinal  ncccaorj  aercH  ;  CI,  thi:  tub-oecipital  or  GiM 
nrricni  nerve  ;  C  VIII,  the  ei^htii.  The  braaches  or  clialril>al«(l  pitrls  uf  tbe  nerve*  we 
nkrkedu  futlovs,  m,  ^—1,  fruntnl  branch  oflhe  &Fth;  2,  Inchrjniii  [laulng  into  the  gluni; 
S,  DftBal  pautng  lawnrdft  the  intf<rnal  ortiitarj  furamen  and  giving  the  long  twig  to  the  ciliary 
^[igiioD  (4'] ;  3',  exteraal  branch  of  the  iat^iroal  naaul  nerve ;  1,  lower  branch  of  the  third 
or  ocnlo- motor  nerve ;  5,  iho  auperior  maxilbiry  dlviiiiou  of  Lhe  fifth  pUHlng  into  the  infra* 
orbital   autu] ;    5'j    ite  ieeue  at   the  iufraorbit^l  foramfrn  and  diatrtbuLion  aa    inferior 

?Jpebral,  lateral  na-ial.  and  anjKrior  lubial  uerves  (&°) ;  0,  ganglion  of  Meckel  MiJ 
idian  nerve  [uuiing  back  fi»m  it ;  6',  palatine  and  other  nervea  deaceniiiog  from  it ;  9". 
■nperior  petroaal  nerve  ;  7,  poaterior  superior  dental  uervea ;  V,  placed  in  the  antrum 
uatillare,  which  hai  been  a|ieiied,  points  to  lhe  anterior  aitperioT  dental  uenrn ;  8, 
inferior  maiillarf  diviaiou  of  the  Afth  immeJialalj  below  the  f  inimcn  ovale  ;  S',  lame  of 
the  moacular  branohi.'^  cou]iog  from  it ;  6k,  the  rmtorior  HurieuEur  ^rnnoli  cut  ahort^  and 
\  the  small  petruml  ocrvo  to  juin  Ibe  faqial  nerve  ;  9,  buccal  and  iDtern&l  ylerj- 
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goid  ;  10,  gatMMy  nerre;  10',  iu  di«rtluliuii  W  tlic  aide  >ud  FivDt  'if  the  toDKoe  and 
t.>  tlie  lublingiul  eUaiU;  10",  the  ■ubmitiillar;  gsogtioa  cooneckd  with  ihe  guiUtary 

Fig.  400,  B. 


BOrre  ;  beloT  ID,  th«  chorJH  tjmpRDi  puaing  Itack  frL>m  tliti  gtiatELtorjr  Ui  jaic  tbe  fodoJ 
■Mrra  aborg  12  ;  II,  inffrim  UeoUl  uerre  :  II',  the  Huuc  uerre  and  put  of  iU  dcatiJ  ilistri- 
batioD  cxpaMil  ^)  remuial  uftbe  jiiir  ;  IKberiuinatiuu  of  tlie  wuia  u  mrnlni  nnd  lufcrior 
Ikbikl  nerrci ;  lii,  tbe  twt^  af  the  fiiciiil  nerve  to  the  jinsterior  beUjr  of  tfae  digmatiic  and 
ta  tb*  BC;la-b;ui(l  isiimIs  iutmedtntely  iifler  ita  exit  from  tba  Btylo-miutoid  fonmen  ;  VI, 
tbc  temiwro-facinl  diviuou  of  the  focLal ;  12",  the  cervico-faaial  diTiugn  ;  13^  the  tiunic 
<rf  Uu  glaua-pliarya^aL  panBing round  tbcitylo-pbnryn^eitfl  mu^olc  afl-jr giving  pbvjngeal 
tad  mvaenlAT  bnnchea  {  13'.  tta  difltrihutiou  oil  tbu  «iJe  ami  briflc  part  of  the  toDgue  ; 
it,  thff  ipioal  AOHflioiy  ncrvp^  at  tbf^  place  where  it  crLroaei  the  iiijjtb  and  givei  l  com- 
muDicatirijj  bninob  to  the  pupuiiio-^fltrio  »iid  glome- ph»rjngea1  nervei ;  H'.  ths  Himo 
■MTTO  Liter  haling  pataed  Ihieujjb  tbu  (terti^-musCuid  luuacle  uniting  with  bmnehc« 
Truiu  llie  crrrical  nerTtc  15,  uiitlb  oerte  ;  lu'.  ita  tvig  t»  the  tbyru-bjoid  iuubcIo  ; 
Ifi",  ita  diBtrilmtian  in  (he  niu»lta  of  the  tongue;  1(1,  deauenJuns  noui  nem  giving 
■  dirrct  bnuich  to  tbu  upper  belly  uf  the  on^D-byoid  miiecle.  nnd  reooivin^'  the  loa- 
tnunii^tiLig  brmoebei  14  x  fmu  the  oervL^nl  uetve  ;  17,  pin^miLrvgiiAtric!  nerve;  17,  its 
Auj>c:rLur  Urjuge&l  broafli ;  IT",  external  laryiigisil  twig  ;  H,  i^(iiH.Tior  cervicul  ^angllnu 
of  the  Hjmpathetic  nerre,  uniting  with  the  upper  cervicAl  uerves,  and  giving  nt  IS' 
Ihi  sapcrAciiil  cardiic  nerve  ;  18,  the  trook  of  the  aym pathetic  ;  10'.  the  niidJIe  osrvical 
ganglion,  nniiiug  with  soma  of  the  uervi.-nl  nervei,  ami  giviai;  li>",  the  largii  middle 
cardiac  nene;  20,  c-^ntinuatioD  uf  the  synipathetic  nerve  down  the  aeok ;  21,  griAt 
OOcilUUkl  Dcrve  ;  i2,  third  tKcipilaL 


m 


THE  CBANIAL  NERVEB, 


OLFACTORY    NERVE. 

The  olfactory  or  first  crauiol  uerve,  the  Kpeciiil  nerve  of  the  mum  of  Bmell, 
is  distributed  exclusively  to  the  nasal  foenfe. 

From  the  under  eurfaco  of  the  olfiictory  bulb  aboat  tneuty  branches 
proceed  through  the  holes  in  the  ciibrifomi  plate  of  the  ethmoid  bone,  each 
invested  by  tubular  prolougntiooa  uf  the  merabrauea  of  the  braiu.  These 
tubes  of  merabraue'Tary  iu  the  exteut  to  which  tbey  are  continued  on  the 
hranchea  :  the  o9setii  of  the  dura  mater  sheathe  the  filameiilA,  and  join  the 
periosteum  lining  the  nose  ;  those  of  the  pia  mater  become  blinded  with 
the  neurilemma  of  the  nerves  ;  and  those  of  the  arachnoid  re-asceuil  to  the 
>erou8  lining  of  the  skull. 

Fig.  40). 


tj,n    ■rv'T:!D 


Pig.  ifil.^DiBTHiBrTioi"  or  tut.  Olhotobt  Kerveb  ok  tiie  Skpiuk  or  tub  Kom  (fioiD 

Snlipey  Jkfter  iliJscLftld  aod  L^vtiUt^}.      | 

Th«  septum  ia  GHpo^eit  ^d  the  anterior  f  Hlntine  CAbnl  opened  od  the  right  ude-  J, 
placed  aboFi?,  poiutfi  to  Hie  olfactorj  tulh,  and  tUe  reruAiuiiig  roman  Tmn:Li«ra  to  the  nwts 
of  tbe  BeTernl  cnuial  nerree ;  1,  the  bjnull  olfictorj  neitei  ■»  thej  jiui  tbtougli  the 
cribrifofBi  plate  ;  2,  inlemsl  ur  ■eplnl  twig  of  the  nasal  branch  cif  the  opiiljialmie  nerve  ; 
B,  iiB»o-|>a]aliae  Deries.  |See  Pig.  iOS  lor  a  •iiw  of  the  di>lriUution  of  the  ollkctorj 
uervu  ou  the  uuter  wall  of  th«  Dan]  fcMa.) 

The  bnuiches  nre  arranged  in  three  Hts.  ThoiiO  of  the  inner  set,  lodged  for 
Botue  distance  Iu  grooves  on  tbu  surface  of  the  bone,  ramify  in  the  pituitary 
membrane  of  the  septum  ;  the  outer  set  oiteudto  the  upper  two  spongy  bones, 
and  the  plane  surface  of  the  etlunoid  bone  in  front  of  these  ;  and  the  middle 
Bet,  which  are  very  short,  are  confined  lo  the  roof  of  the  nose.  The  distri- 
bution of  the  olfactory  nerve  ia  confined  to  tbe  upper  part  of  Ibc  uaut 
foBsa  ;  none  of  tbe  branches  ivach  the  lower  spongy  bone, — (See  Anatomy 
of  the  Nose.) 

OPTIO   NERVE. 

The  optic  or  second  cranial  nerve,  the  uerro  of  vision,  extending  from 
the  optic  commissure,  becomes  more  cylindrical  and  firm  as  it  divergea  from 
its  fellow  and  enters  the  orbit  by  the  optic  forauieii.  Within  the  orbit  it 
forms  a  cylindrical  trunk,  thick  and  strong,  with  a  uniform  surface.      On  dia- 
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•eotiou  it  ia  »eeti  to  coiuUt  of  k  uambvr  of  ispanta  baiidlos  of  nerru  fibres, 
iubediled  in  toi^h  fibrous  tUiuo  [>r<>ltia^il  from  tbo  dun  mittcr,  nnd  per- 
farutcil  in  the  ceutr«  hy  the  small  uteria  cautrnlia  rvtiiin,  whi<;h  parses  into 
it  soon  »ftur  it  euten  thii  oibit.  It  is  surrouuiud  b;  the  ructj  muxuIiM, 
uid,  euteriiig  the  eyeball  poaturiurly  a  littlu  tu  the  iuai'.le  of  its  mid  ll«,  it 
pieiaea  the  Bclerotic  and  choroid  cmti,  and  expauds  in  the  rutiun.  —  (See  the 
Aufttoiny  of  the  Eye.) 

Il  may  be  mentioned  (Jul  in  ronn)'  fishes  tlie  optic  ncrvei  ila  not  unilc  to  a  cam- 
nlMUK.  bal  merely  croaA  fuch  to  lbs  tide  oppotite  to  tliai  of  their  ori^n  ;  aad  tlut 
Id  %  nambcr  of  the  same  snimaU.  u  vw  firtt  pointed  out  by  Malphiglii,  the  nerve 
OOUltU  <ir  a  lamiaa  thrana  into  compliealed  laDgitailiail  pliuutioos,  and  tnrrauaded 
by  a  iheith. 

THIRD   PAIR  OF   NERVES. 
Tliis  nerve,  the  common  inoior  oerve  of  the  eyeball  (motorius   oouli), 
piea   Ijnuiohea   to   five   of  the    eoroa   muwluB  of  tbo  orbit, — liz.,   to  ths 

Sif.  402.  — Ti«»  FBoM  »B.)ya  Pig   ioa. 

or  tna  DrMuiosT  Ntuvjia 

of    Tin     UsBir,    IllB     Hi*- 

uaiii  Uaii)i.ii)«,  lie.  (from 
Sdl>pc]r  after  Uinctafslil  auJ 
LMtiiU!}.    I 

I,  Ute  oKactor;  trnct  putiiig 
Kiriiardi  into  the  bulb  ;  11,  tlie 
comiuiBiuvor  tbe  uptienrrtes; 
111,  the  DcaLu-motor  }  IV.  tl;e 
ttfuchlrar  iierve;  V,  Uio-grt&lvr 
rout  of  the  fifth  aatye,  a  >Iu^1l 
pnrUiiD  of  the  !«•»«  root  in 
Men  belo*  it;  VI.  the  liith 
nan  ;  VII.  fiuiil ;  VIII,  auiii- 
lory  ;  IX,  glosftj-pharjngul ; 
X,  pneamD-gaMria  1  XI.  apinal 
tBotmarf ;  Xll,  bypogloaaal  ; 
I,  the  OasHriui  Hiui^lion ;  'i, 
v|4jlbaliuie  nerru ;  3,  buUrjmul 
liranob;  -i,  froatAt ;  fi,  I'lturual 
frontal  or  BU|iraortiitil  ;  6, 
iMerual  fruntal  ;  7,  lapn- 
tmaUeu  brAucb  ;  S,  niual 
MTT* :  V,  infratrocblitar 
branch ;  10.  iDteroal  hiuaI 
pMiing  through  the  interual 
orblUl  fbrauicD ;  II.  aDteri'T 
deep  Itmpofal  pruc«sliiig  fiooi 
the  buccal  nene;  12,  miJJle 
deep  (eaipunl ;  13,  |>(itbrrinr 
daep  temporal  aritinj;  fruoi  the 
niaMcteric:  I -I,  origin  of  the 
(emporo  auricuhu  ;  15,  i;reat  eupecScUl  [letroAnl  nerre. 

Miperior,  internal  and  inferior  straight  rauHcleti,  to  tho  levator  palpebrse,  and 
to  the  inferior  obliquo  muscle. 

Cylindrical  and  firm,  like  ths  other  motor  noi'ves,  the  third  uervf^ 
quitting  the  investment  of  the  arachnoid  membmue,  piorcus  tho  inner  Uyer 
of  the  dura  mater  close  to  tho  postorior  cliiioid  pruoosi,  and  pnicood* 
towards  tho  sphonoiiUI  fissure,  lying  iu  tho  external  Qbrous  boiiudary  of  tha 
Cavemona  aina^ 
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After  nemviitg  o«o  er  t««  Mifie  A^MBb  tnmi  Um  akvtcmma  plesiu  of 
the  sTMpatheti^  tbe  tlnrd  nor*  di»M»«  nev  the  ortit  into  tvo  IMrta,  which 
|aib  —»«■'■"'  iato  tint  Ckiilj  betvsMi  ttia  bakds  of  tha  ostcrukl   nctiu 
MC^  aad  HfMBtad   one  £»«■  tt«  othar  I17  tkft  ~-~'    btaach   of   tha 

^he  fipptr,  the  i^wlla  jMrt^  ii  iliiKilnl  ianrd*  ovsr  tbe  optio  ucm  to 
Ibe  ■■{Nriar  netai  BOide  of  the  ejeawl  the  derator  of  the  eyelid,  to  both 
vhiidk  aiw>fin  it  riiieidne  IxuKhe^ 

The  toieef  utd  Imfger  purtioo  of  the  aeiTe  MfHKtea  into  Uiree  fanucba ; 
of  thicM  one  rEsdee  the  iimcT  rectos ;  anotltec  dw  lomr  lectua  ;  •nJ  the 
Uuni,  tha  longeat  of  the  thne,  niju  oanrda  between  the  loiter  uiil  the 
I  oater  rectos,  uul  temiin&tes  below  the  ball  of  the  eye  ia  Uiis  infcriot 
oblique  miuUe.  The  iBst-mentiooed  bimnch  is  ooniieetcd  with  the  lowot 
put  of  the  leuUculut  ganglion  bj  ■  sluin  thick  coid,  mad  gives  two  filftmenU 
to  the  lower  rcct'^s  miucle. 

The  leTenl  brancbrs  of  the  tbinl  nerre  enter  (ho  muscle*  to  wluidi  thty 
ftre  (listriboled  cin  the  aurftce  which  iu  each  looks  towsnls  the  epebsU. 

FoMTlfKl  bF  CEBTH!)  sKB.\>Bi  at  UiA  caitmotu  siniu,  and  ai  Uuy  aiirr  Ikt 
tfririt, — Tberu  are  aavernl  utrves,  besides  the  third,  placed  dose  together  st 
tlie  cateruooE  niiios,  sud  entering  the  orbit  through  the  spbenoiilsl  fiwan. 
Tu  avoid  repetition  hereafter,  Uie  relstire  poHtions  of  these  nurre*  msj 
now  li«  described.  The  nerves  thus  aatuciat^d  are  the  third,  the  fnurth, 
the  optitliolmic  division  of  the  &ftb,  and  tlie  siiili. 

At  tli<  caveriiovt  tiitUM.  —  lu  the  durs  mslcr  which  bounds  the  cavenoni 
fiuiu  on  ihc  outer  side,  tbe  third  and  fourth  nerves  and  Ihe  ophthalaric 
division  of  the  iiflh  are  placed,  as  regards  one  auolhur,  in  thoir  nunMcical 
oriler  both  from  above  (townwArds  and  from  within  oiitwanla.  The  sixth 
■lurvu  is  placed  reparatulj'  Trom  the  othera  close  to  the  carotid  arteijr, 
oil  lh«  lloor  of  tho  sinus  -jiiiX  internal  to  the  fifth  uorve.  Knar  the  tfbm- 
iiuidtd  BsDure,  tbroujjh  wliich  tfae^  uutor  the  orbit,  the  rvlatica  pasition  of 
tlia  iH'CTUi  is  diiLugml,  tlie  sixth  nerve  bviti^  huri;  cloae  to  the  rest,  Mul 
tbi^ir  uumbur  in  uitgitieuUHl  b;  Ihe  division  of  the  third  and  Ibo  ophthafank 
norvus — tho  furiuer  into  Ihu,  the  Intttr  into  three  pnrts. 

/it  tlui  iphriioiiial  Jiitim. — Ihe  fourth,  and  thu  frontal  and  lachiymal 
bniiicluis  of  the  ftfth,  which  aru  hirre  higliur  tlmu  the  rest,  lie  on  the  «um 
l»v«l,  till-  fourth  lieiiit;  thu  uciiruat  to  tliu  inner  side,  and  enter  the  orbit 
Kbors  llio  niusclos.  The  remsiuinj:  ii<-rvei  piuis  between  the  heads  of  the 
outer  roctuit  in  uncle,  ill  the  fullowiug  ri'lAliiv  posiliou  to  ancb  other;  tho 
u;>|>ar  Uivisioti  of  the  third  highest,  the  nasul  brauob  of  thu  tlfth  next,  the 
loHi-r  divisiuu  of  thu  third  Iwuuatb  Ihoie,  and  tho  fdxlb  lowest  of  alL 


FOUItTH   eAlR   OF  NERVES. 

Tb«  ft'tirth  (iieiTUs  trooldi-aris,  ii.  pHthelivus)  i*  thu  kmalleit  of  the  oauial 
lisrvuK,  and  b  distributed  cnlirulf  tu  thu  upper  obliiiue  muMile  td  Iha 
orbil. 

Krum  Iho  rpuioteiieH  of  It*  plnoe  of  origin,  the  pari  of  this  nertv  within 
thi' ■'kull  In  loiigi-r  tlisii  Ihstof  atiy  uthrr  craniul  iierru.  It  i<iit>irs  auap«(tlll* 
III  iliw  rtvii  lu.rdir  of  thu  tvuturiiitii,  oulnulu  (hnt  for  tliu  tlitnt  uer*%  tmA 
urn*  Ihm  |iiuilrii»r  rlhinid  |iri>os<s.  Continuiiii;  unuanJs  lliroa([h  the  oittsr 
wall  i>f  lliH  cnvrriioui  Hinun,  tho  fourth  ucrvv  i.-ntt<ni  the  orbit  h<f  ih* 
•plivii-KilM  llxiiiv.  mid  abovK  the  niiuoUe.  Its  i>»itiou  with  refenmoe  ta 
,  iillii'i  iiuriee  III  this  isrl  of  lb  OOlma  ha*  been  alivadjr  diacnbed. 
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In  the  orbit,   tho  fonrtb  norvt>  iricliii-.<E  imr^Lnlit  n1>ova  tho  musclea,  bq'I 
Dt«rs  fioiill/  Uie  ujiper  oLltquu  iuuauIo  at  iU  orLitiil  surfiuxi. 

While  la  its  Gbrona  caoal  ia  the  natar  irall  oF  tlie  sinue,  the  fourth  nerve  b  jainod 
'  Slftmeats  of  the  afin  pathetic,  aod  oat  aafra')UBatIy  U  bleaJeJ  with  the  aphthaliniis 


I 

■  mr 


Bg.  103. — View  »boii  abijvbop  trb  Miitor  Sebves 
or  Tin  KiKBiLL  AS1I  lis  MusuLKS  (.iftrr  Uintili- 
fulJ  uid  LDTeilld,  Bltercii). 

The  nptilhjilioic  division  nf  the  6Cih  pair  bsia  lieea 
t  friiurt ;  (he  BttochrDtjit  r>f  tho  mnBcke  rouod  Ih^ 
lie  iL^rTB  htis  be? a  iF]<eaed  up,  and  tlie  Ihrcn  u|tper 
mu^ei  tarDP'k  towanlfl  the  iuutr  side,  their  bnterior 
purta  l^iu}^  reomve-l ;  a  part  of  the  optii^  uetve  it  cut 
iw:if  i<j  hLDw  the  ijjferior  reetua;  atii)  a  pAi-t  irt  Ihe 
ikIiiuIic  cunt  aiiii  «irne»  ia  Jiaeeeted  off  Bbo'ing  the 
iris  i"Ud  cilLitiii,  sod  ebonud  eoat,  with  the  dJlrtrj 


%.  4oa 


It,  the  upper  part  or  the  inlernal  enrotid  arier; 
emerging  from  Lbe  caTeruoiia  ttivua  ;  b^  the  aufh^rior 
obli<tue  moBcle  ;  L\  its  (Ulterior  p.irt  piuaii^^  tljnju^b 
the  {'ullej  ;  c,  the  leTnt.ir  |iul|iel.ut  iiu|)erinri»  ;  '/, 
the  sujieiior  twtUJ  ;  r,  the  inivi  ni!  rteim  ;  /,  tlie 
eilernal  rectui :  /',  ila  u|>|jer  lendan  tuni»l  iloau  ; 
g,  (be  infarior  rcelns;  h,  ineerlioa  of  lbs  iufeciur 
oblique  muscle. 

II,  the  cumoiiuare  of  thf  optia  afTte  ;  TI',  jarl 
of  the  oftit'  nert't  cntcncg  the  ejebail  \  111,  tlie 
Commeii  uculo-molor;  IV,  the  f>urtii  or  trucLlear 
nerre  ;  V,  the  greater  root  of  the  trigeaiiuui!  ;  V, 
the  aui^ipT-  or  motor  mot ;  VI,  the  aliduceiit  eerre; 
1,  the  upper  diviBioii  of  the  third  ntrre  lepamtifiL; 
from  the  lower  and  giviug  twig?i  to  the  legator  fwljv- 
bm  anil  superior  rvtlua  ;  'J.,  the  brnnclitii  uf  iJia 
lower  dirisioD  suppijiiug  the  inleroal  aud  inferiur 
ncU  mBules  ;  3,  the  long  bcuiclt  of  the  ^nme  uerre 
pTOceediug  forward  to  the  iuferiur  obli<]oH  miiBcle, 
kud  doee  Ui  the  number  3,  the  short  tlijch  bruni/h 
to  the  ethar?  giLugiiou  :  thid  gau^lion  ie  ilIbo  eh^wu, 

TVceiTing  from  behind  the  eieuilur  twig  (rvia  the  nanl  nerve,  wbieh  hm  htseu  eut 
■hori^  and  ^vin;;  forwards  a-ime  of  ile  eillnry  Dorvev,  whioh  pierce  thu  iclorotii:  coat ;  i\ 
mArlE«  the  ternuuattijn  uf  »tme  of  these  nervoA  Eu  tlie  eiliurj  mn^ole  iinA  iris  iiiii^r  haTtul; 
fHMil  iielveeu  tlie  sclerotic  uid  chumitl  cuala  ;  4,  the  diitribution  of  thi.-  truuhlear  nerie 
to  the  upper  Btirdce  uf  the  luperiDr  ubiique  muicle  i  'i,  the  abdueeut  nerre  jnHitujinta  the 
VKtCTtHtl  narta. 

divisioD  of  the  fifth.     Bidder  states  tliat  three  or  mure  small  DlameDta  of  tbij  nerra 

'         tiUiaA  in  Ihe  tentorium  ae  f or  lu  the  lateral  gioui;  and  hiu  hijurcd  nuc  03  Joining  the 

■rmpaihedcoa  the  carotid  artery.    (Neurologi^he  BcalKii:htu]igea,  Vou  F.  >I.  Didder. 

IDorpat,  1S3«.) 
not 


FIFFQ   PAIR  OF  NERVES. 


K 


The  &{t\i,  or  trifacial  nvcve  (nerv.  trigetainiw),  tho  Urgeat  cranial  nor»p, 
aoaiogoua  tj  tho  Apiual  nervus,  in  nupect  tb.-tt  it  coixi.^ts  af  a  iiiDLur  anil 
■ensory  pnrt,  au<l  (hat  the  genMry  librei  pais  thmii^b  a  gnD<jliL»i  vlulo 
,D  motor  do  not.  Ite  Retisory  division,  which  is  much  tb«  lurijtir,  iiuiuirtH 
vommoD  eensibilitjr  to  the  face  and  the  fore  part  of  the  hand,  its  well  oa  to 
the  eye,  tho  none,  the  ear,  aad  the  rnoiith  ;  and  aiiilows  the  fore  pnrt  of 
the  tongae  with  th»  pntier^  of  both  tcuch  and  tiiste.  Tho  motor  toot 
■oppliaa  chieBy  the  muacloB  of  nutalicatiou. 
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THE   CILiNIAL   NEKVES. 


After  recuiviug  oiiu  or  two  Jeliuiite  filainmita  from  the  oavomuus  plexus  of 
the  Bjuipathetic,  the  tliird  iiervo  dividtsj  near  the  orbit  iuto  two  ports,  which 
are  uoiitinuail  iuto  that  cavity  bettteeu  the  heuds  of  the  ezteraul  rectus 
luuBcle,  aud  separateii  oae  from  the  other  by  the  iiusal  braiich  of  the 
opUthaluiic  nerve. 

The  iijijfcr,  the  smaller  pait,  is  directed  iuwards  over  the  optic  nerve  to 
the  superior  rectus  muscle  of  the  eye  iiiid  the  elevator  of  the  eyelid,  to  both 
which  muscles  it  fiirnishes  brauches. 

The  loicer  tiiid  larger  portion  of  the  nerve  sepsinites  into  tliree  blanches  ; 
of  thr^e  one  reaches  the  inner  rectus  ;  another  the  lower  rectus  ;  and  the 
third,  the  longest  of  the  three,  runs  onwards  betweeu  the  lower  aud  the 
outer  rt-ctus,  and  terminates  below  the  ball  of  the  eye  in  the  inferior 
oblique  miiet-le.  The  lost- mentioned  branch  is  connected  with  the  lower 
part  of  the  leuticuliir  ganglion  by  a  short  thick  cord,  and  gives  two  filaments 
to  the  lower  rcct'is  muacli'. 

The  several  brauchiti  of  the  third  nerve  enter  the  muscles  to  which  th^ 
aro  distributed  on  the  surface  which  iu  eauh  looks  towards  the  eyebolL 

PtRtlTloit  OP  CBKTAiH  MEBVE^  <it  the.  fiirci'iiuiis  striiij,  and  aa  thty  tiiftr  the 
orbil, — There  are  aeverril  nerves,  besides  the  third,  placed  close  together  at 
the  cavernous  itinaH,  and  eutering  the  orbit  through  the  sphenoidal  fiasure. 
To  avoid  repetition  hereafter,  tiie  relative  positions  of  these  uervea  may 
now  be  described.  The  nerves  thus  associated  are  the  third,  the  fourth, 
the  ophtbalmie  divisiuu  of  the  fifth,  and  the  sixth. 

At  Ihe  cacemom  ainia, — In  the  dura  mater  which  bounds  the  cavernous 
sinus  on  the  outer  side,  the  third  and  fourth  nerves  and  the  ophthalmic 
division  of  the  fifth  are  placed,  as  regards  one  another,  in  their  numerical 
onler  both  from  above  downwards  and  from  within  olitwiirda.  The  Hixth 
uervB  is  plnceii  separately  from  the  others  close  to  the  carotid  artery, 
ou  the  floor  of  the  atiiits  utid  internal  to  the  iifth  nerve.  Near  the  sphe- 
uoidnl  fia!:uve,  through  which  they  enter  the  orbit,  the  relative  position  of 
the  uervua  is  changed,  the  eixth  nerve  buing  here  close  to  the  rvat,  nod 
their  number  ia  uiigtueuted  by  the  division  of  the  third  and  the  uphthalioic 
uervta — tlie  former  iuto  two,  the  latter  iuto  three  parts. 

1h  the  tpheiwiilal  jUiiirc. — ITie  fourth,  and  the  frontal  and  lachrymal 
branches  of  the  fifth,  which  are  here  higher  than  the  rest,  lie  on  the  samo 
level,  the  fourth  being  the  nearest  to  the  inuer  aide,  and  enter  the  orbit 
above  the  muscles.  The  remaining  uerven  pass  between  the  heads  of  the 
outer  rectus  mu»ole,  in  the  following  relative  position  to  each  other:  the 
upper  division  of  the  third  highest,  the  nasal  branch  of  the  fifth  next,  the 
lower  divii^iou  of  the  third  beneath  the^,  aud  the  sixth  lowest  of  all. 

FOURTH   PAIR  OF   KERTEa 

The  fourth  (iiorrua  triichleati»,  n.  pathcticus)  h  the  Etnalloat  of  the  cranial 
nerves,  aud  is  distributed  entirely  to  thu  uppi>r  obliiiue  muscle  of  the 
.orbit. 

From  the  remoteuesa  of  itn  place  of  origin,  the  part  of  thia  nerre  within 
the  skull  ia  longer  tlian  that  of  any  other  crauiiil  nerve.  It  enters  an  aperture 
in  the  free  border  of  the  tentorium,  outside  that  for  the  tliird  ueive,  and 
near  the  posterior  cliuoid  process.  Continuing  onwards  through  the  outer 
wall  of  the  cavuruoiia  siuiis,  the  fourth  nerve  enters  the  orbit  by  tho 
spbeuoidiil  fi&'jiuo,  and  above  the  museles.  Its  position  with  rufereiice  to 
other  uervea  iu  tliis  |iurt  of  its  course  has  been  already  described. 


1 


FOUR-ni   PAIR. 


MS 


tlie  orbit,   the  fourth  nerve  incliucs  iiiimnls  abov«  tLu  luuiioluii,  nritl 
mteni  fimtlly  tho  upper  oblique  lauiiolu  at  it*  orbilal  turfocv. 

While  In  its  fibroiu  cniul  In  tha  natcr  trsll  of  the  alau^  the  ruurlJi  nerve  is  joinsil 
I  by  filament*  of  the  (ympithetic,  auil  not  anrreqiiaally  a  lileadcd  silk  the  ophtluilmic 


Pig.  lOa.^Vitw  iBoM  ABortor TiiuM'JtoaSiirii'M  Pig,  108, 

at  Tnn  KiMALi.  -inp  ir*  UvaoLta  [xtlet  Uinuh- 
fuld  and  U'cill^  allerDi). 

Tbv  ippl»Lhft]uiic  diYiiiioji  r>r  the  Gfifa  phir  bu^  b^ea 

Out  rJicrt ;  the  ftttftcbmcDt  cf  tbc  uiuwiva  rounit  tbe 

epLic  iierre  ban  bnn  o|ea(c)  ujv  vii)  tb;  Ibrce  opper 

nu^Ti-iu  tdmn!  tawanlt  t)ic  tuntr  tide,  tbcir  ALb^rior 
.  t*r(>i  bring  remuTed  i  a  part  of  Iha  ogilic  nerve  in  I'lil 
(•va;  tu  aboir  lbs  iuferiur  rectu  ;  aod  a  |art  of  the 
r#alrnillO  Coat  and  cornea  a  dissected  off  ahowring  llje 
1  Ins,  luQa  cilutri^  and  clioruid  voal,  iritb  the  ciliarj 

Mttea. 

>,  th*  upper  part  of  the  inlemal  carotid   arlerj 
merging  Irrin  the  caiemaun  ilnua-,  b.   thi:  nuptriiir 
^-l^li'|ue  uuicle  ;  b',  it« onUrrioi  [i^irt  fuutniDif  Ibrough 

the  |>u]lej  :  t,  (be  levator  ftaliicLuu  auperioriit ;  tl^ 

tbe  idperiifr  recCa«  ^  r,  tbe  iulvnial  rcclui  ;  /,  the 

axleraaL  rectiu;  /'»  ita  up^ier  Uudon  liirneii  doivD  ; 

p.  Ills  inferior  ruciBSi   A,  luBerliou  o(  Ibe  iuferiur 

obliqoe  moacle, 

II,  tbe  cooiniiBinre  of  the    Dptle  nerve  ;  11',  pan 

ef  tbe   optic  nerve  enlering  tbe  ejreball ;  III,  the 

eommon  Dculo-mokir ;   IV,  tbe  fiiortli   or  irocblear 

nerve  ;  V,  the  greater  root  of  the  trigeminuH  ;  V, 
•  the  Bnuiilrr  or  motor  root ;  Vi,  the  abducout  ueive; 
j  1,  (be  u|iper  division  of  the  tbinl  n.Trti  Etpurilin;{ 
|Tr<>m  the  juirer  and  giving  Iniga  to  tbe  teiatnr  i>al;ie- 
I'fcra;  and  mpeiinr  itctnt ;  2.  the  bniaohvs  of  ibe 
tlo*Fr  diviaioD  lappi^ing  tbe  iatemal  and  inferior 
t  jv<Xi  muscles  ;  3,  tbe  Jong  branch  of  tbe  jaoie  ticrve 
tjifocecding  forward  to  the  inferior  obii^iue  uueolo, 
ad  cloK  to  llie  numbi't  3,  Ibe  nhotl  thick  branch 
I  tbe  ciliai;  gangliou  :  this  gau/ilioji  a  alio  iboan, 
Hviug  from  behind  the  aleuler   twig   from    tiie   nosil    nerie,    «biiih    bu  been   out 

thort,  and  givjni^  for^ardja  H^ime  of  ite  ciliiLrj  curves,  vhieh  pierce  tbe  aclorotic  cuat ;  'S', 

autrlis  tbe  Icnniuation  of  »>Tne  of  tiiese  uerviia  iu  tUti  ciliary  intiacle  auiI  iri>  ntX^r  having 

pHaed  hetveen  tbe  ?iolerotic  and  choroid  cuatA  ;  4,  the  rliatrii>utioD  of  the  triiehluar  uerve 

to  the  ag>|irr  lurfaoe  of  tbe  saperior  obliijue  oioscli.' ;  II,  the  aliUiiceiit  aerve  |Ki.sEiiut;  into  thtt 
1  «iiternal  teetna. 

dtriilon  of  the  fifth.  Bidder  states  tUat  three  or  nope  email  filaments  of  thii  nervo 
,  cxl'ind  in  the  lenlortum  aa  far  lu  the  lateml  aiiiiH;  and  hai  iigurodoiie  ai  juiiiitig  the 
1  »ymjiaibetjc  on  the  carotid  artery.    (Neurulosistlie  lieokiclituugeii.  Von  f.  II.  llidder. 

Itorpat,  iSie.) 

FIFtn   PAIR  OF  NERVE& 

Tbe  Hftti,  or  trifacial  narra  (nerr.  trigeminus),  tlia  litr^eat  cninini  oerve, 
is  aiiiilogoiiB  to  thu  q)>in.-Ll  uervas,  in  rp.iptict  tb^it  it  cantist>i  of  a  tiititor  auil 
k  aeuMarj  pnrt,  unil  that  th-!  aonsory  tibrei  pa^i  tbroii'^h  a  );ui<^lioii  wbilo 
the  tnotoT  do  not.  Ita  setiiiory  divisiuti,  vrbicb  JH  much  tha  liirgar,  itnp.trtK 
Oommvti  seiisiliilitj  to  tllc  faco  an<l  tlia  fnre  p:irt  of  the  lia^il,  iih  well  lu  to 
the  e'jre,  the  now,  the  ear,  and  th«  muuth  ;  and  emloiva  the  fore  part  of 
the  tongue  with  th''  powora  of  buth  t'>uch  and  t.utc.  The  motor  root 
sujiplioa  chiefly  the  muaolea  of  mnaticatiou. 


I 

i 


B9« 


THE  CRANIAL   NEltVES. 


The  roots  of  the  fiftli  uerve,  after  emorgiug  from  tho  aurfuce  of  the 
encephalon,  are  directed  ftirwurde,  side  by  side,  to  the  middle  toesA  of  the 
sknll,  tbrough  a  recess  in  the  dura  mater  on  the  Hiuuiuit  of  the  petrous 
part  of  the  temporal   bone.      Here  the  larger  root  altera  in  appcarunce  :  iU 


Pijt.  404.  FJE-     404.  —  Gekrrii. 

Flir  or  TBK  Bni*- 

CBE9    OK    THI     FlrtU 

PiiR  (after  a  skeloh 
bj  Cbftrlta  Urll)     i 

1,  Icoer  root  of  tli« 
Grth  pkir ;  2,  gruler 
Tout  puling  farwanjg 
iuto  the  Qonseriui  gang- 
lion ;  '6^  pluced  on  tbe 
buue  &bavo  ito  opbtliAj- 
□I  id  fiGrro^  which  in 
teen  dividiug  iolo  the 
BUpntorbital .  Inchrymat, 
■nd  nasal  braucbeB.  the 

_,        ,^^ •■^»™^^»-  latWrconnectad  witi  the 

■— ^     .A         'W   Wk^^tTI',*;-*     \\  ojibthulinicBangUon  ;  4, 

lilacod  un  the  buae  cloM 
to  the  foramen  lotun- 
dum,  marks  the  supe- 
tigr  niaiUlar;  diiiaiuo, 
whii^h  is  connected  be- 
low with  the  Bpheoo- 
paluttue  ganglion,  and 
|)assea  forwards  to  tha 
iafraotbital  fommen ; 
S,  placed  on  the  bone 
orer  the  foramen  ovnt^ 
marks  thu  eabiuaxUlat} 
nerve,  giving  off  the 
aiiterlcT  auriculjir  and 
muscular  branch ea,  and 
continued  bjUiB inferior 
dental  to  tha  lower  jaw,  and  by  the  guitatvij  to  the  tongite  ;  a,  the  lubimiiillarv  gland, 
the  submaxillary  f:aii^IiotL  [jlaced  abote  it  iu  connection  with  Ihe  guulntorj  oerTO  >  C,  the 
chofda  tympaoi  ;  7,  the  faoial  uerve  isriuiitg  from  the  stylo- mastoid  foramen. 

fibres  diverge  a  little,  become  reticulated,  atiA  enter  the  Goxserion  ganglion. 
The  BmoUor  root  passes  inaido  and  beneath  the  gouglion,  without  its  uerre- 
libres  being  incorporated  iu  ajiy  way  with  it,  uud  joins  outaide  the  skull  the 
lowest  of  the  three  trunki  which  issue  from  the  giiuglion. 

The  'jaiiQli-un  of  the  jiflh  nerre,  or  (Jtuseriiin  <fon(f!iuii  {ganglion  semilunate), 
occupies  a  depression  on  the  upper  pall  of  the  petrous  portion  of  the 
temporal  boue,  near  tlie  point,  and  is  comewhat  crescentic  in  fomi,  the 
convexity  bein^;  turned  forwards.  On  its  inner  tide  the  ganglion  is  joio«d 
by  filaments  from  the  carotid  plexus  of  the  sym]>athGtic  nerie,  aud,  accord- 
ing to  some  anatomists,  it  furnishes  from  its  back  part  filaments  to  the 
dura  Diiit«r. 

From  the  fore  part,  or  convex  border  of  the  Gassorian  ganglion,  proceed 
the  three  large  diTisiousof  theuetvo.  The  hifjhest  (first  or  ophthalmic  trtink) 
enters  the  orbit  ;  the  second,  the  upper  maiillary  norve,  is  coiitinueil  forwards 
to  tlie  face,  below  the  orbit ;  aud  the  third,  the  lover  maxillary  nerve,  ie 
distributed  cluL-Hy  to  the  eiteniol  utir,  the  tongue,  the  lower  teeth,  and  tba 
'«a  of  mastication.      The  firat  two  trunks  proceed  exclusively  from  tine 


FIFTH   PAIK.— OPHTHALMIC   KF.RVE.  S97 

ganglion  and  are  eniireljr  Miisoiy,  ivbile  tfae  thml  or  inferior  maxillnry  trunk, 
rocairing  a  coDiiderabIa  part  from  the  gaDglion,  bas  associated  with  it  also 
the  whole  of  the  fibres  of  the  motor  root,  and  thiu  distributes  both  motor 
aJOd  maaaorj  brandies. 

OPHTHALMIC  NERVE. 

Tb*  op&ljialnua  nerve,  or  first  diviiion  of  the  fifth  nerve,  the  smallest  of 
dm  thrBB  ofise^  firom  the  aasseruui  ganglion,  is  somewhat  Satteoed,  about  an 
indt  in  length,  and  is  directed  forwards  and  upwards  to  the  sphenoidal 
fi^Rir^  where  it  ends  in  branohea  which  pass  through  the  orbit  to  the  sur- 
fiwa  of  the  head  and  to  the  nasal  fossn.  In  the  skull  it  is  contaiued  in  the 
proeam  of  the  dura  matrr  bounding  externally  the  caTemons  sinus,  and  is 
joinod  hj  filaments  firom  the  caTemous  pleiui  of  the  sympathetic  ;  according 
to  Arnold,  it  gires  recurrent  branches  to  the  tentorium  csrebellt.  It  also 
frequently  oommuuicates  by  a  considerable  branch  with  the  fourth  nerve. 

Ifear  the  orbit  the  ophthalmic  nerve  fiimishes  from  its  inner  i>ide  the 
naial  branch,  and  then  divides  into  the  frontal  and  lacbiymal  brunches. 
Tlieae  branchee  are  transmitted  separately  through  the  sphenoid^  fissure,  and 
are  eontinned  throngh  the  orbit  (after  supplying  some  filaments  to  the  eye 
and  the  lachrymal  gland)  to  their  final  distribution  in  the  nose,  the  eyelids, 
and  the  muscdes  and  integument  of  the  forehead. 

Tiu  laohrfmal  branch  is  external  to  the  frontal  at  its  origin,  and  is  con- 
tained in  a  separate  tube  of  dura  mater.  In  the  orbit  it  passes  along  the 
crater  part,  above  the  mnscles,  to  the  outer  and  npper  angle  of  the  cavity. 
Near  tiie  lachrymal  gland,  the  nerve  has  a  connecting  filament  with  the  orbital 
branch  of  the  superior  tnasillary  nerve  ;  and  when  iu  clone  apposition  with  the 
gland,  it  gives  many  filaments  to  that  body  and  to  the  conjunctiva.  Finally, 
the  I&chrymal  nerve  penetrates  the  palpebral  ligament  externally,  and  ends 
in  the  upper  eyelid,  the  terminal  ramifications  being  joinod  by  twigs  from 
the  flunal  nerve. 

Id  eonseqnenee  of  the  junction  which  ocean  between  the  ophthalmic  trunk  of  the 
fitUi  and  the  fourth  nerve,  the  lachrymal  branch  nometimes  appears  bo  be  derived 
from  bath  these  nerves.  Swan  considera  this  the  uhusI  condition  of  the  lachrymal 
nerv&  ("  A  Demonstration  of  the  Nerves  of  the  Human  Body,"  page  SS.  London,. 
ISM.) 

FROSTAL   BBAKCH. 

The  frontal  branch,  the  largest  division  of  the  ophthnlmic,  lies,  like  the 
j^'eoeding  nerve,  above  the  mnscleii  in  the  orbit,  being  sitnated  botween  the 
elevator  of  the  npper  eyelid  and  tbe  periosteum.  About  midway  forwards 
in  the  orbit,  the  nerve  divides  into  two  branches,  supra- trochlear  and  snpra- 
ortntaL 

a.  The  ivpra-troehUar  fcroneJi  (internal  frontal)  is  prolonged  to  the  inner 
angle  of  the  orbit,  close  to  the  point  at  which  the  pulley  of  tbe  upper  oblique 
musde  is  fixed  to  the  orbit.  Here  it  gives  downwards  a  filament  to  connect 
it  with  the  infra- trochlear  branch  of  tbe  nasal  nerve,  and  issues  from  the 
cavity  between  the  orbienlar  muscle  of  the  lids  and  tbe  bone.  In  this  position 
filanunta  are  di*tri1nit«d  to  the  npper  eyelid.     The  nerve  next  ^eroea  tlic 
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oi'WoulnriB  pjilpelirarHm  bhiI  iicci])ito-fii>ntaHa  mneeleB,  furnishing  twigs  to 
these  niiiBclea  and  tho  corrugator  supercilii,  aud,  after  awx-'iidiug  ou  the  fore- 
liend,  riuuifien  iii  the  integument. 

b.  The  itiipra-iirbUal  hraiich  (pxtemal  frontal)  passes  tluougli  the  Biipta- 
orliitiil  notch  to  the  forehead,  sJid  L'uds  in  miiBcular,  cutaneous,  and  peri- 
cranial hmnches  ;  whUe  in  the  notch  it  distributes  poljiebral  filameuU  to  tba 
upper  oyulid. 

Tlie  mvscvlnr  troiif  Acs  referred  to  are  comparalivelj  small,  and  supply  Ihecorrugnlor 
of  tlie  ejelirow,  (he  owipilfl-frtin talis,  and  the  orbicular  mustle  at  the  eyclida,  juining 
tlie  fnciul  ticn-e  in  the  lout  muscle.  The  culaiieoiit  br'Uidim,  tuning  wliieh  two  loiitet 
and  inner)  may  be  noticed  B*  the  principal,  arc  plnceci  at  fiml  benealh  (he  occipilo- 
frnnUilia  The  outer  one,  Ihe  Inrgcr.  perforatce  I  be  Icniliiimin  Mipaniion  of  (he  tniii'ds, 
and  raniificH  in  the  xi^lp  as  far  liack  a»  Ihe  lunihdoidul  sulurc.  The  innur  branch 
reaches  llic  turruce  sooner  than  the  preceding  nerve, and  ends  in  the  integument  oref 
Ihe  luirielal  bone.  The  piTlnaiiinI  branclien  arise  From  the  cutaneous  nerve  hcncalll 
the  muscle,  and  end  in  tJie  perlcnuium  corering  the  frontal  and  parietal  hones. 
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Fig.  JOi. 


Fig.  40ii.  — NEHvaa  or  tde  Ob- 
bit       FBUU      TBS      OCTKR      SiDB 

(rrum   Sajipey  after  Hinchfeld 
aad  Leveilli).     i 


The  external  TeetaB  muMle  haa 
been  diTided  and  turncil  down  :  1, 
Ihc  opti<i  nerre ;  2,  Ihe  Iranlc  of  the 
thijd  nerrc  ^  3.  its  upper  divihion 
}ij\fl?in^  into  tlie  levator  palpebme 
nnd  j4U|ierior  rectuflj  4.  \i^  lung 
lover  braneb  to  the  in  Tenor  oltlii^ue 
inascle  ;  f>,  the  Bb:th  or  aiiduet!!!! 
nerre  joined  by  twigs  froa  tba 
£]rDil>nlhetic  1  li,  the  Ra^ieriaa 
gnn^iinn  ;  7,  opbthnlmic  nerve  ;  S, 
itauud  branch;  S,  (be  uphthnl- 
mio  gangliiin  i  10,  its  sliott  or 
motor  root;  11.  Iduk  wniocy  rnot  from  the  nasal  i>erie  ;  12,  sytnpalhFtic  twig  from 
tba  carotid  pletni )  IS,  ciliarj  nerrea  passing  into  the  ejeball;  14,  frontal  branch  of  tba 
opbthalmie  narre. 


NA8AI.  BR  men. 

The  nasal  branch  (oculo-nasaJia),  eeparating  from  its  parent  trunk  in  the 
wall  of  tho  cftvcmoiiB  giniia,  enters  the  orbit  between  the  heads  of  the  outer 
rectus.  It  then  iiiolines  inwards  over  the  optic  nerve,  hencsth  tho  elevator 
of  the  upper  eyelid  and  the  superior  rectus  muscle,  to  the  iuner  wall  of  the 
orbit,  through  tvhich  it  passes  by  tlii>  anterior  iutfmal  orbitnl  forameu.  In 
this  oblique  counui  ncrosa  tho  orbit  it  furnishes  a  idngle  filament  to  the 
ophllialmic  gaj3g!ion,  two  or  tlirce  (long  ciliary)  directly  to  the  eyeball  ;  and, 
at  tho  inner  side  of  the  cavity,  a  coimidorablu  branch  (infra- troclileor),  which 
issuea  from  the  orbit  at  the  fore  part. 

On  teai-int;  the  orbit  Ihe  nni>iU  nerve  U  directed  tnuisversely  inwardi  to 
the  upper  surface  of  the  cribriform  plate  of  the  ethmoid  bone,  and  passing 
forwards  in  a  groove  at  its  outer  ed^'c,  within  the  cranium,  descends  by  » 
Rpccia!  aperture  close  lo  the  crisia  piilli  at  the  fore  part  of  the  plate  to  tho 
roof  of  the  nusnl  fossa,  where  it  diiides  into  two  branches,  otic  of  which 
(eiternal  or  sujw'rficial  niisrJ)  (encheB  tho  integument  of  the  side  of  the  noac. 
and  Uie  other  (ramus  M;pti)  ramifies  in  tbu  pituitary  meiubraue. 


SASAL  XERVF.-OrnniAUIIv    ""iAN'M-ir-X,  :..-9 

a.  The  frnontl  to  tJie  opiihalHiif  _iaii-r!-u  -ra-iii  I  nra  ztn:'.'.'.  ■•i!.ir>  ,  v.  rr  »!- -n.l-^r. 
•ml  kbont  half  mn  iDi±  lonz.  uiK*  (RDcruly  IctrMU  \Lt  Lca-U  '.-f  ii<«  eiurnil 
reetiu :  it  Um  on  the  ooter  tide  of  ihe  tipiit  nerve.  *D<i  en-cn  iLe  npi'tr  anil  bick 
pwt  of  the  ophthalmic  ganglion,  eonititiiiing  ii«  '••■■j  rv-l, 

Thia  aautll  branch  ii  aometime*  joined  b«  •  GUn^nt  fr>m  the  eaTcnion^  plciut  of 
th*  ajinpathetie,  or  from  the  upper  branch  of  the  tbli'l  nerrt. 

b.  The  Ufag  ciliary  •■•niat,  tvo  or  three  in  nnmbcr.  are  aitaitcd  nn  the  inner  niilc  of 
tlu  optic  nem ;  th^  join  oae  or  more  of  ihe  ncrro  froiji  ihc  "I'bihalmii-  ^anpliiin 
(ahott  oliaij),  and  after  perforating  the  iclerotic  coat  of  the  eje.  are  continued 
bctwaen  it  ud  the  dioroid  to  the  ciliarr  mii«de.  ibe  omn.  and  Ihe  iri*. 

c  Th«  inJra-troMenr  broHcA  mni  forvardi  alonf;  tbe  inner  Mi  of  the  oHiit  belo« 
tbe  nperior  obliqne  moaele,  and  rec«Tei  near  the  palle.T  of  tliai  muwle  a  filament  of 
eooneetion  from  the  lopiB-trodlear  nerre.  Tbe  branch  i>.  llien  conlinucil  bclov  (he 
palley  to  tbe  inner  angle  of  the  ere,  and  endn  in  filamcnti  vliiL-h  »iij>ply  Ihe  ortiicular 
BOeele  of  the  lida,  the  eanincnia,  and  the  lacbrrmal  lac,  u  irell  a*  llie  inlegutneut  of 
Iba  eyelidi  and  tide  of  the  nose. 

In  the  cantj  of  the  now  the  naaal  nerre  endi  by  dividing  into  the  following 
bnncliea: — 

d.  The  bntiidt  to  de  namt  trpfun  eilendii  to  (be  lower  pnrt  of  (lie  paiiiiion 
betveen  the  naial  foane,  rapplyiog  the  pltaitary  membrane  near  tlie  fore  part  of  the 
Mptnm. 

r.  The  mper^iol  hranA  (eitemiu  ten  lalerali*).  dc*cend'<  in  a  f^toore  on  the  inner 
nirface  of  tbe  naaal  bone :  and  after  learing  the  na«il  oTi(y  betwcca  lba(  bone  and 
the  lateral  cartilage  of  the  no«e,  it  ii  directed  doimiraril?i  to  the  tip  of  the  noKO, 
beneath  tbe  eompreiwor  nari«  ninKle.  While  iriibin  the  nai>al  foKsa.  thin  liranch 
girca  two  or  three  filament*  to  the  fore  part  of  i(<i  oater  wall,  which  extend  ax  fur  ax 
tiie  lower  apongy  bone.    The  cntaneoiu  put  i^  joined  by  a  filament  of  (he  Facial 


rSwamary. — ^le  first  dirinon  of  the  fiflb  nerre  in  altogether  aeniiory  in 
fbnctum.  It  fomiahei  brujches  to  the  ball  of  the  eye  and  tbe  lachrymal 
^•nd  ;  b>  the  miicotiB  membrane  of  the  nose  and  oyelijH  ;  to  the  intcgitmetit 
of  tbe  nooe,  the  upper  eyelid,  the  forehead,  and  the  upper  part  of  thu  hairy 
■ealp  ;  and  to  the  mutclaa  above  the  middle  of  tbe  circumference  of  tlio 
mUL  Some  of  the  cutaneous  and  mosciiUr  Slamenta  join  hrniicbea  of  tlu) 
Eadal  nerve,  and  the  oerre  itaelf  commnnicateB  with  the  sympathotie, 

OPBTHALmC    OAXOLION. 

There  are  fonr  amiJl  gan^i^ia  connected  with  the  diTJgionn  of  tlio  fifth 
nerre  :  the  ophthalmic  ganglion  with  tbe  finit,  Meckel's  ganglion  with  tho 
Ncond,  and  the  otic  and  atibmaxillatj  ganglLi  with  the  third.  Thciio 
ganglia,  besides  receiving  branches  from  tbe  nenfiory  part  of  the  fifth,  arc 
each  oonnected  with  a  motor  nerve  from  the  third,  the  fifth,  or  the  fucial, 
and  with  twigs  torn  tbe  sjrmpathetic  ;  and  tbe  nerrea  thus  joining  tlio 
g'T'g^'^  ara  named  their  roots. 

Tho  opUAoImic  or  (enficukr  ganglion  ^ang.  acmilun.ire,  vel  cilinri')  Hori'ca 
as  s  oentro  for  the  supply  of  nerves — motor,  sentiory,  and  synipiitliutic — to 
tbe  eysbalL  It  i>  a  small  reddish  body,  situated  nt  tho  back  of  tho  orbit, 
between  the  onter  rectus  muscle  and  the  optic  nerve,  and  generally  in  conl.ict 
With  the  ophthalmic  artery  ;  it  is  joined  beliind  by  bmnchos  from  tlio  fifth, 
the  third,  and  the  sympathetic  nerves  ;  while  from  its  foro  port  prucoo^l  the 
ciliaT7  nerves  to  tbe  eyebalL 

Union  of  the  ganglion  with  ntrttg  :  iU  roolt. — The  posterior  bonier  of  the 
ganglion  reoeires  three  nerves.  One  of  these,  the  long  Tuot,  a  slender 
filament  from  the  nasal  branch  of  tlie  ophthalmic  trunk,  joins  the  upper 
put  of  this  border.  Another  branch,  tho  thiirl  mot,  much  tliickor  and 
Aortar  tbsn  tbe  preceding,  and  Honietimes  dirided  into  parts,  is  derived 
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fVom  tin?  liraiiclj  of  tlip  tliirU  nervo  to  the  inferior  oblique  musolo,  mid  ia 
connected  with  the  lower  part  of  the  ganglion.  The  Ikird  root  ii  it  very 
amall  iierse  which  emBnntes  frnm  tbo  cavernous  iilexiia  of  the  sympathetic, 
Asd  reacheH  the  ganf^lion  with  the  long  upper  root  :  thene  two  nerves  are 
conietin:es  conjoiued  beforu  rcnching  the  gnnglion.  Other  roots  hnve  been 
wsigned  to  the  ganglion.     (Valentin,  in  Muller's  Archiv.  for  1840.) 

Sranchca  of  the  ganglioji. — From  the  fore  part  of  the  ganglion  arise  ten 
or  twelve  delicate  filftments — the  ihtrrt  cHiarii  nirrri.  These  nerve*  are 
diiposed  in  two  fnsticiili,  arising  from  the  upper  and  lower  angloa  of  tho 
ganglion,  and  thef  mn  fiirwariln,  one  set  above,  the  other  below  the  optio 
nerve,  the  latter  being  the  more  numerous.  They  are  accompanied  by  fil». 
ments  from  the  nrwal  nerve  (long  ciliary),  with  which  some  are  joined.  Having 
entered  the  eyeball  by  nperturcH  in  the  back  part  of  the  sclerotic  coat,  the 
nerves  are  lodged  iii  grooves  on  ita  inner  mirfiice  :  and  at  the  ciliary  muscle, 
which  they  pierce  (some  filaments  supplying  it  and  the  cornea),  thej  turn 
inwards  and  ramify  in  tba  iris. 


SUTERIOR  MAXILLARY   NERVE, 

The  superior  maiiUary  nerve,  or  second  division  of  the  fifth  cranial  nerve, 
is  inlennediate  in  size  between  the  ophthalmic  and  ibo  inferior  maxillary 
trunks 

It  commences  at  the  middle  of  the  Gasserinn  ganglion,  and,  passing  hori- 
Kontally  forward?!,  soon  leaves  the  skull  by  Iho  foramen  rolundnm  of  tha 
sphenoid  bone.  The  nerve  then  crosfeH  the  Bpheno^maiillary  fossa,  aud 
enters  the  infra-orbilnl  canal  of  the  upper  maiilla,  by  which  it  is  conducted 
to  the  face.  After  emerging  from  the  infra-orbital  foramen,  it  terminatea 
beneath  the  elevator  of  the  upper  h'p  in  branches  which  spread  out  to  the 
nido  of  the  nose,  the  eyelid,  and  the  upper  lip. 

Branthri  —  In  the  Bpheuo-ni.isillary  fossa  a  temporo-roalar  branch 
ancendn  from  the  superior  maxillary  nerve  to  the  orbit,  and  two  spheno- 
palatine branches  dl^sce^d  to  join  Meckel's  ganglion.  Whilst  the  nerve  ia 
in  contact  with  the  upper  maxilla,  it  famishes  two  posterior  dental  brxnchea 
on  the  tuberosity  of  the  bone,  and  an  anlerior  dental  branch  at  the  fore  part. 
On  the  face  arc  the  tenninal  branches  already  indicated . 


DEBIT*!,  BKAKCB. 

The  orbital  or  temporo-malnr  branch,  a  small  cntancouR  nerve,  enters  Ihs 
orbit  by  the  spheun-m axillary  fissure,  and  divides  into  two  branohea 
(temporal  and  malnr),  which  pierce  the  malar  bone,  and  are  distributed  to 
the  temple  and  the  prominent  part  of  the  cheek. 

a.  The  Umjiural  ttraneh  is  contained  in  an  ossgour  groove  or  canal  in  ttio 
outer  wall  of  the  orbit,  and  leaves  this  cavity  by  a  foramen  in  the  malnr 
bone.  When  about  to  traverse  the  bone,  it  is  joined  by  a  commnnicaUng'] 
filruneut  (m  some  oases,  two  filaments)  from  the  lachrymal  nerve.  The 
nerve  is  then  inclined  upwards  in  the  temporal  fossa  between  the  bone  and 
the  temporal  muscle,  perforates  the  sponeurosia  over  the  muscle  an  iuc 
above  the  zygoma,  and  ends  in  cutaneous  filaments  over  the  temple.  ThsJ 
cutaneous  ran lifi cation h  are  united  with  the  facial  nerve,  and  sometimM 
with  the  superficial  teraporol  nerve  of  the  third  division  of  the  fifth. 

b.  The  malar  Irr-tneh  lies  at  firct  in  the  loose  fat  in  the  lower  angle  of  tlia 
and  is  continued  to  the  face  thniugh  a  fonunen  in  the  fore   part  of 


SCPEBIOR  MAXILLARY  ITERVI:. 
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t6e  nudsr  bone,  where  it  in  fmqtipntly  <]ii-i<1e<l  inti>  two   filnmentH.      tii   the 
prominent  p-wt  of  the  oheek  this  uetvo  commaoicates  with  tho  fncial  nervo. 

Pig.  409. 


Pig.  40S.— Sdpiniiii  MiiiLLiRT  Nehti  tuD  lOHi  Of  TH*  OiBiTU  Minvis  (ffom 
Sappe;  after  Birscbfeld  anj  LeTeill^).     J. 

1,  the  QftneriRit  gnnEllim  ;  !,  tiwhrjiniil  hmnch  nf  the  ophthalmic  nerre  :  3,  trnnk  of  the 
flor^nor  maxlJIary  nonre;  4.  ita  orbiLiI  hrnnch,  jr>T)iins  nt  A.  thfi  pnlpflhral  twig  nf  the 
lacbT7mik1  ;  G,  ori|iia  of  ita  ntalnr  twT^  ;  7.  Itn  tempon«t  twig  ;  A.  ^pKenn-paTAtine  t^Dj^Elon  ; 
9,  Viiliftn  ucne  ;  10,  iu  npper  bmiieh  nr  grpal  BU|wt(icinl  pc'ro»iil  neno  [imcecding  to  join 
the  fatifil  nerro  (11)  ;  12^  UDJrpQ  of  the  liiwer  Crunch  of  the  Vidian  nerve  with  t^Jfl  cJUiJtid 
branch  nf  the  «jmpalhetic  ;  13,  H,  posterior  (tentnl  nerres  ;  1.^,  teriniml  branchoa  of  the 
inft^uirbital  nerres  ntniirjin^  on  tha  aidn  of  the  nme  ami  apper  lip  ;  IS,  a  branch  of  the 
IJMual  nailing  vith  some  of  Ibe  twigi  of  the  infraAcbilal. 

POSTBRIOB    DENTAL    BKAXCRES. 

The  p'lsterior  dental  branches,  two  in  number,  are  ilirccte<l  downwarJii 
ftnd  ootwarJs  over  the  hack  part  am!  tuberosity  of  tho  maxillnry  bone. 

OoB  of  the  bmnches  enters  a  canal  in  the  bone  by  which  it  is  conilnoteil 
to  the  teeth,  ami  gives  forwards  a  communicating  fiUraent  to  the  anterior 
deiitjU  nerve.  It  ends  in  Gtamentn  to  the  mular  teeth  ami  the  lining  mem- 
bmiiB  of  the  maxillary  fltuus,  and  near  the  teeth  joins  a,  secoiid  time  witH 
the  anterior  deiitd  nerve. 

The  anlr.rinr  of  the  two  branchns,  lying  on  tho  surface  of  the  bone,  ui 
distributed  to  the  giima  of  the  upptT  jaw  and  to  the  buccinator  rousols. 

ANTERIOR    DBITTAI.    BRUICII, 

The  anterior  dental  branch,  leaving  the  trunk  of  the  nerve  at  a  Tarying 
diatanee  behind  it<>  exit  from  the  infrn-orbital  foramen,  enters  a  npocial  can;i1 
in  (rnut  of  the  antrum  of  Hi^hmore.  In  this  canal  it  receives  the  com- 
municating filament  from  the  jwstatior  dental  nerve,  and  diviJos  into  two 
branches,  which  fnmish  oHaets  for  the  front  teeth. 

(a)  The  inner  branch  Riipplie*  the  inciior  anil  canine  I.eoth.  Fil.imcnLii  from  this 
nerre  enter  the  lower  mcntui  uf  Ibe  nooe.  and  ond  in  the  membrane  cavcrin^  tha 
lower  upon);;  bone  AUoahoie  the  root  of  the  amino  tooth,  it  unites  with  a  branch  of 
the  poslerior  nasal  nerve  from  Ueckel'iieangUoa,  and  forms  with  itnimalllhickenin^, 
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tbe  -innglum  of  Biir/,<!nlA;  Trom  which  liranchea  are  cieaoribod  ta  ileepending  to  Ihn 
Bltaolar  process  noil  giimB  of  the  incisor  and  canine  teeth,  (Sec  nyril's  Lebrbiich. 
p.  804.) 

(6)  The  outer  branch  gives  Slnmentfi  to  the  bicuspid  loetb,  and  is  connected  with 
the  posterior  denial  neive. 


tMr&AORBiTAL  BBmcani. 


The  infraorbital  branches,  largo  and  numtrovia,  spring  from  the  end  of 
the  suparior  maiillory  nerve  beneath  the  elevator  muscle  of  the  upper  lip, 
and  are  divisible  into  p^pebral,  nasal,  nnd  labial  sotH. 

Fig.  JOT. 


Pig.  *0T.^ — Desp  View  op  thi  Spheso-Palatixe  flAMOLTtm,  iso  its  Coksbotiom  with 
OTHEH  Neilveh^  &c,  (from  Sappef  aftor  Hirflchfi?]d  and  LeveJiL^I.     i 

1,  snperior  mBxilUrj  nerve ;  2,  posterior  luperiiit  dental ;  3,  eecond  posterior  dental 
bcaniib  ;  i,  anl^nor  deatal ;  5,  nnion  o[  these  nervea  ;  (i.  a pljeno  palatine  gaoglioa  ;  T, 
Yidian  nerve  ;  8,  its  great  xaperlicinl  petioml  branch  ;  0,  its  curitiil  branch  ;  10,  t,  put 
of  the  ■Ixtb  nerve,  receivini;  twigt  from  the  caroliil  pli^taiuf  the  B^mpalbetic  ;  11,  mperior 
cervical  efinpnthetic  iiaDiilian  ;  1^  its  earutid  branch  ;  13,  trunk  i-if  the  facial  nerve  near 
the  knee  ur  liend  at  the  hiatus  Pall<<pii  ;  11,  gluos'i- pharyngeal  nervi^ ;  IX  anaatoiDoiiDg 
branch  of  Jacnb^un  :  l<i,  tiri|;  uniling  it  to  the  symiiathctic ;  1 7,  liUmenl  to  the  fenntia 
rotnnda ;  18,  filament  to  the  Eustachian  tube  ;  H',  tilament  to  the  fenestra  nvalie  ;  20, 
exWmal  deep  pelrosiJ  uerve  uaitiog  with  the  lesser  aiiperficial  petrosal ;  21,  internal  deep 
petnnal  twig  uniting  with  the  great  snperfieiai  petrosal 

a.  The  paipebral  brandi  (there  are  samctimes  two  branched)  turns  upwards  to  the 
lower  Bjelid  in  a  groove  or  canal  of  the  bone,  and  eupptiea  (lie  orbipular  muscle  ;  it 
enda  in  Glamenta  whieb  are  distributed  to  the  eyelid  in  its  entire  breadth.  At  the 
outer  angle  of  the  eyelids  this  nerve  ia  connected  wilh  the  facial  nerve. 

h.  The  ni'W  lirnndiei,  directed  inwards  to  the  mnacles  and  integument  of  the  side 
(•f  the  nose,  comninnieate  with  the  cutaneous  branch  of  the  nasal  nerve. 

c  The  taJ/iiil.  the  largest  of  the  terminal  branches  of  the  npper  mniillary  nerve, 
and  three  or  four  in  number,  are  continaed  downwarila  bcncalli  the  pruper  elevakit 
of  the  uppor  lip.  Ramifying  as  the;  descend,  these  nerves  are  distributed  to  the 
Int^ument.  the  macous  membrane  of  the  mouth,  the  labial  glands,  and  the  tniucle* 
of  the  npper  lip. 

Near  the  orbit  the  infraorbital  braiiches  of  the  snperior  maiillarj'  nerve 
are  joineil  bj  cousidemhto  branches  of  the  facial  nerve,  the  union  between 
the  tno  being  named  tit/niorbiUil  plixm. 


ftMnmO-PALATINE  OAITGtlOW. 


BPHBNO-PILATIKE    OUiaLIOH. 

Tbe  BphsDo-paJatine  ganglion,  trequeaily  nameil  Meckel's  ganglion,  U 
•leeply  placed  iii  the  splieno-maxilLkTy  ftisiia,  close  to  the  spheiio-paUtine 
roTsmen.  It  receives  the  tno  apb en o- palatine  branches,  whiali  descend 
together  from  the  Baperior  maiillAry  nerve  as  it  crosses  the  top  of  the  fossa. 
It  is  of  a  greyish  colour,  triangular  in  form,  and  codvot  on  the  outer 
surface.  The  grej  or  ganglionic  Rulmtance  does  not  iuvulve  all  the  fibres 
of  the  Bpheno- palatine  hmuoheH  of  the  upper  maxillary  nerve,  but  h  placed 
3tt  the  back  purt,  at  tbe  point  of  junction  of  tbe  eympatbetio  or  deep 
btaneh  of  the  Vidtan,  so  that  tho  aplieno-psktiae  nerves  proceeding  to  the 
nose  Mid  paiate  pass  to  their  destination  without  being  inoorpoiated  with 
tha  ganjjl ionic  mass. 

Branches  proceed  from  the  ganglion  upwards  to  the  orbit,  downwards  to 
tbe  palate,  inwards  to  the  noae,  and  backwards  through  the  Vidian  and 
pterjgo-palatiue  ainala. 

AscBSDrsii  Beanchiu. — There  are  three  or  more  very  small  twigs, 
which  reach  tbe  orbit  bj  the  spbeno- maxillary  fisaure,  and  are  distributed  to 
the  periosteum. 

Bock  de«rib«t  k  bmoch  OMCiiiltne  from  the  ginglion  to  tbe  sixth  nerve ;  Tieds- 
nutnn,  one  to  the  loirer  angle  of  the  ophthntmic  gacj^llun.  The  lilanienLii  dcAcribed 
b;  Hirzel  as  asceodiiig  to  llic  opUc  nvrve,  most  [irubablj'  join  the  ciliar}'  Iwjgs  which 
mrronnJ  thsl  HErve, 

Desc-bsdiko  BjtANCffKS.— These  are  three  in  numher.^the  large,  the 
■mall,  and  the  eitterual  palntiue  nerves,  and  aro  continued  chielly  from 
tbe  npheno- palatine  branches  of  the  superior  maxillary.  They  are  distri- 
buted to  the  tonsil,  tho  bard  and  soft  palate,  the  gums,  and  the  mucou( 
tnembrane  of  the  nose. 

a.  The  liir-jer  or  anterior  palatine  nerve,  dflsecnds  in  the  palato-indxillary  canal, 
■nd  divides  in  ihc  roof  of  tha  moalh  into  branches,  which  are  ruceived  into  grooves 
in  tbe  hard  palate,  ami  extend  fonvardu  nearly  tii  the  Incisor  teeth,  la  the  moiitli  it 
BQpplies  the  gums,  the  glandular  structure  and  the  mucuui  racmbrane  of  the  hard 
ralnte,  and  joins  in  friot  witli  tlic  na>ii> palatine  nerve.  When  entering  ilH  canal, 
this  palatine  nerve  givca  a  nasal  braricli  whieh  ramifies  on  the  middle  and  loner 
Bpong}'  bones;  and  a  little  before  Icnving  the  canal,  another  braneli  in  supplied  lo 
Ibe  Bi:ml)rane  covering  the  lower  spongy  hone:  thcne  are  iii/cWur  noon/  bt-aiiflifii. 
Uppssite  the  lower  'pnn^  bone  nprin;;!  a  amall  branch,  which  ia  conlinaed  to  the 
soft  palnte  In  a  separate  cuial  Irehind  the  trunk  of  tlic  nerve. 

h.  Tlie  nm/t'Ur  or  poittrior  paJfitine  branch,  arlaing  near  the  preceding  nerve, 
enter*  with  a  small  artery  the  lesser  palatine  canal,  and  is  conducted  to  the  soft 
paJate,  the  tomil,  and  the  uvula.  According  to  Meckel,  it  supplies  the  levator 
pdati  muActe. 

C  The  exlrranl  pnlit'ine  nerve,  the  smallest  of  the  serieii,  courses  between  the 
tapper  nmxlUa  and  the  external  ptory^oid  mnsele.  and  enters  the  eitcrnal  palatine 
vanal  between  tbe  maxillary  bone  and  the  pterygoid  process  of  the  pnta'e  hone.  Ai 
iU  exit  from  the  canal  it  gives  inwards  a  brancb  t^  the  nvula,  and  outwards  another 
Ut  the  tonsil  and  palate.     Oeeasiooally,  tliis  nerve  la  altogether  wanting. 

Internal  BRiNcass. — These  consist  of  the  naso- palatine,  aurl  the 
upper  and  anterior  nasal,  which  ramify  in  the  lining'  membrane  of  the 
nMol  foasce  aud  adjoining  sinuses. 

The  ujiptr  niual  arc  very  small  branches,  and  enter  the  Ijack  part  of  the  nasal 
fossa  by  the  sphenopalatine  foramen,  Some  are  pr.ilongcd  lo  the  npper  and 
pjslerior  part  of  the  ecptam,  and  the  remainder  ramifjr  in  the  membrane  covering 

H  r.  I? 
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tho  upper  two  npnncry  bonea,  and  in  that  lining  the  poaierior  ethmoid  ceIT«.  A 
branch.  IS  biu  licon  alrpudy  iilnl^d,  forms  a,  connection  in  the  wail  of  the  niaiillarj 
sinns,  aboTo  tlic  eye  tooth,  nith  the  nnterior  dentnt  uerre. 

The  na/o-palatin''.  ntm;  nerve  of  Cotuniiius  (Scarpa),  long  and  alondet,  leave*  the 
inner  aide  of  the  ganglion  with  the  preceding:  branches,  and  after  croa-iiag  the  roof  of 
the  Daxal  fossa  is  directed  dowDwords  am!  fornard^  on  the  septum  nasi,  towards  the 
anterior  iiiiatiiic  canal.  situntGil  betveen  the  peringteum  and  the  pituitary  membrane. 
The  ncnea of  apposite  slilea  descend  to  the  palate  through  the  m esiaUub- 1 i visions  of  the 
canal,  called  the  forainina  of  Scarpa,  the  nerve  of  tho  right  side  usuail;  behind 
that  of  the  left.  In  the  lower  common  foramen  the  two  mso- palatine  nerves  are 
eonncctfid  with  endi  other;  and  they  end  in  several  Slaraents,  which  are  distributed 
to  tho  papilla  behind  the  inciior  teeth,  and  communicate  with  the  great  palatine 
oervo.  In  its  coume  along  the  septum,  small  Slamcats  are  furnUhed  from  the  naso- 
palatine nerve  to  the  pilniiarj  membrane.  (See  B'ig.  402.  This  nerve  was  disoovcred 
indepeniiently  by  John  Hunter  and  Cotunnins;  see  Hunter's  "Observations  on 
certain  parts  of  the  Animal  Economy;"  and  Scarpa,  "Annolalionea  Analomicre," 

lib.  ii.) 

Pig.  10S. 


Pig.  iOS. — Nkrtks  or  Tn»  NoaK  jiko  i.c  the  SriiBNo-PiUTuB  Qaighob  raoN  ?8b 
iHRKa  3iDB  (from  Sappey  after  Hiraahfeld  and  LeveilKj.     { 

1,  network  of  the  branches  of  Iha  olfactory  nerve  JeseendlDg  upon  the  nembraiie 
CoveriDgthesDperlurand  inidJle  larbinaln]  bones  ;  1.  external  twig  of  the  fthn:ii>lilii!  braneh 
of  the  nasal  nerve  ;  ^,  sphcno-paTatiike  canglioa  ;  L,  ramllication  of  the  ^tiiterisr  iliviuon 
of  the  pslatine  neives  :  ^,  posterlnr,  and  tl,  middle  diviajons  of  the  palatine  ncrven  ;  7, 
branch  to  themcmlirane  un  the  lowfr  turbinated  bone;  8,  branch  to  the  saperior  irnd 
middle  tarbinat«d  bnnei ;  0.  naso-palatine  brinoh  to  the  upturn  cut  short ;  10,  Vidisn 
nerve  ;  11,  its  great  superGcial  petrosal  branch  ;  12,  its  carotid  braoah  ;  Vi,  the  lyiapv 
iiiotio  nerves  aacendinx  oa  the  internal  carotid  nrlerj. 

PosTEitioK  CiiAsciiBS. — Tlio  braiic!i'^9  liirecleil  bicltwitrcls  from  the  spUeBO- 
pAlatino  ganglion  ara  the  Vidian  and  phwyngeal  uerva.i. 

The  Viiliatt  nerre  arises  from  the  hack  part  of  the  gansiion,  which  sceni*  to  be  pro- 
longed into  it,  pai!4ei  backwards  through  the  Vidian  canal,  and  after  emerging  from 
this  divide)  in  the  substance  of  the  ftbrocartilaice  filling  the  foramen  lacenim 
niedluTn.  into  two  branches:  one  of  these,  the  superGiMal  petro!tal,  Join^t  the  facial 
nerve,  while  tho  other,  the  carotid  branch,  communicates  with  tho  sjmpalhetit 
Whil'it  Ilii>  ViJina  nerve  is  in  its  canal,  it  gives  inwards  some  small  nanni  liranchcs. 
*b  '  membrane  of  the  biick  part  of  the  roof  of  the  mse  and  septum,  as 

1  'kne  covering  the  end  of  the  Eustachian  tube. 


ISTEBIOB  MAXILtABY  NERVE.  gOS 

The  lar^jt  niprrficinl  petrosal  branthoiiheVHiMa  UQnt.eatering  tliccniniuni  on  tha 
outer  tiie  of  tlic  caioliil  urtcry  and  beDe&th  the  GuKrUn  gugUoD,  u  dlrccUtl  b&ck- 
■  udj  iu  ■  grouve  qd  Ibc  pelrana  |iun)OD  of  the  tcoiporal  boDC  to  the  hiatus  Fallopii, 
an<t  L«  thua  cDodactetl  to  the  ai^ncdiictiu  Pallopii,  ivhcre  U  jainji  Ibe  gaD^lifurin 
caLugeuieut  of  the  facul  Dervc. 

The  aii-^iJ  or  tympaiiitlic  portion  of  Ihe  TtdUn  nerve,  iLorter  Lhta  the  other,  u 
of  >  rrddUh  coloar  ■nd  lafter  teitura :  il  i(  directed  bickwurdn.  and  an  iLo  oaler 
fide  of  the  carotid  uterv  cuda  ia  the  fihUDcaU  of  the  ajiupailietic  aurroundinK 
ttul  veueL 

In  B«onluicG  with  the  view  takca  of  the  gnngtts  conneolcd  with  the  fifth  nerve 
(fk  StiS),  the  superficUl  petrosal  and  carotid  ptrU  of  the  Vidian  nerra  laay  Ik  regarded 
u  the  molar  nad  ijnipilhelic  rooti  ri'»|iefliTel;r  of  the  Bpliono-palBtiiie  ganglion; 
tbe  upbeno-paliitine  bung  iU  aensorv  root. 

Tho  ptinrf/uf/'iii  rierrf  i4  iuoon^iderable  in  Aize,  and  tniit«sU  of  emanating  directly 
from  thognngliun.  i>  frequentlj'  dcriTed  bI together  from  Iho  Viiliao.  Thin  branch,  Then 
a  wparate  nerre.  iipringn  from  the  luii^k  of  the  ganglion,  cnlen  the  pter/go  palatine 
cmiisl  nith  an  nrler}',  and  in  lost  in  the  lining  membrane  of  tbe  pharynx  behind  the 
EnaiAcliiwi  tube. 

Summary. — The  superior  maiillary  nerve,  with  Meckel's  gangUon,  BUpplJei 
the  integument  abore  the  zygomatic  arch,  aud  that  of  the  lower  eyeUJ,  the 
ndu  of  the  noiw,  and  the  upjier  lip  ;  the  upper  ts'^tli,  the  liiiiiig  mem- 
bntoe  of  the  uoee  ;  the  meoibtaiic  of  the  upper  part  of  the  phaiyur,  uf  the 
autrum  of  Bighmore,  And  of  the  {Wst^rior  ethmoid  cetU  ;  the  Hoft  jialatn, 
Umiiil,  aud  uvuin  ;  ouJ  tbi^  gl&Ddulor  emd  mucotu  structures  of  the  roof  of 
tbo  mouth. 


IMFEniOR   MAXILLARY  NERVE. 


^■.„.,„,„.,„„,..„..„...,„... 

f     "ulftn,   il  made  up  of  two  [>ortiouH,  uuequot  iu  tiie,   the  larger  being  do- 
nved  from  the  Gasai>nujt  givuglion,    and    the    xmaJIer    boiiig    the    slender 
I        motor  root   of  the  llfth  nerve.      These  two  parts  leave   the   skull   by   the 
foramoii  ovale  iu  the   sphenoid   bouc,    and  unite    iimuediutely   after   their 
exit.      A  few  lilies  beueath    the  base  of    the    akoll,   aud    undur  cover  of 
the  external    pterygoid    muscle,   the    uerve    BejMiratefl   iiito    two    primvy 
^^lUviiiiouB,  one  of  which  is  liigher  in  poxltija  and  auialler  thin  the  other. 
^H     The    tmiUl,    anterior,    or    upper   poiiiini,    purely    motor,    turminatos  in 
^^trauohes  to  the  temporal,  masaeter,  buccinator,  and  pterygoid  muscles.    The 
"       larger  or  tower  portion,  chieQy  sensory,  divides  into  the  auriculo-tomporul, 
gustiiitory,  and  inferior  dental  branches  :  it  likewise  supplies  the  mylohyoid 
muscle,   and  the  anterior  belly  of  the  digastric.      The  branch  to    the  in- 
ternal pterygoid   muscle,   with   which  alaj  are  connected  those  proceeding 
from   the   otic   gaiigliou  to   the  tenaora  of   the  palate   and  tympanum,   k 
aomotimoa  countoil   as  a  part  of  the  larger  divisiou,  but  is  more  coirectly 
legftrded  as  arising  from  the  undivided  trunk. 


w 


DBCP    TBMPOKAL,    UAHSKTBHIO,    BUOCAL,    AHD    PTEBtOOlD    BBilNOHl!§. 

The  ilffp  Icmpural  branrhei,  two  in  number,  aiitfriur  iiud  jmsterior,  pasa 
outwards  above  the  eiternal  pterygoid  muscle,  close  to  the  bone,  and  run 
upwards,  one  near  the  front,  and  the  other  neiir  the  back  of  the  tem- 
poral fossa,  beueath  the  temporal  muscle  iu  the  substance  of  wlueh  they 
are  distributed.      (See  fig.  403,) 

tTbe   anterior  branch  ts  freqneuUy  joined   with  the   buccal   nerve,   and 
metimes  with  the  other  deep  temporal  branch. 
The    matttUric    bivtmh    likewise    pauuch    above    the    ext«nial   pteryguiil 
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muscle,  and  is  directed  iieiirlj  borusontallj'  outwards  through  the  Higmoiil 
notch  of  the  lower  jaw  to  the  posterior  border  of  tha  ii)aBset«ria  muscle, 
which  it  enters  oa  the  deep  surface.  It  gives  a  fijameut  or  two  to  the 
articulatioii  of  the  j&w,  and  occnsionally  fumiaheB  a  branch  to  the  teto- 
poml  muscle. 

The  tniceal  brandi  pierces  the  substance  of  the  eitema!  pt&rygoid  tnusole, 
and  courses  duwuwarda  nud  forwurita  to  the  fiice,  iu  close  contact  with  the 
deep  surface  of  the  temporal  muscle  at  its  iusertiou.  It  furnishes  n  tiraDch 
to  the  external  pterygoid  muscle  as  it  pierces  it,  and  on  emerging  gives 
two  or  three  ascending  brauches  to  the  temporal  muscle.  It  divides  into 
two  priucipul  branches,  an  vpjier  and  a  lirtceT,  nhich  communicate  with 
the  fiicini  nerve  in  a  pleius  round  the  facial  vein,  and  are  distributed  to 
the  integument,  the  buccinator  muscle,  and  the  mucous  membrane. 

The  cxltrmU  pttry<ioid  branch  is  moat  frequently  derived  from  the  buccal 
nerve.  It  is  sometimca  a  separate  offset  from  the  smaller  portion  of  the 
lower  maxiUary  nerve. 

The  iieiTB  of  the  internal  pterygoid  muscle  is  closely  connected  at  its 
ongiu  with  the  otic  ganglion,  and  t'Uters  the  iuuor  or  deep  surface  of  the 
muscle, 

AVKlC-CLO-rBMPOBAI.  MBRVE. 

The  auriculo-tompoml  nerve  takes  its  origin  close  to  the  foramen  ovale.  It 
often  commences  by  two  roots,  between  which  may  be  placed  the  middle 
meningeal  artery.  It  is  directed  at  first  backwards,  beneath  the  external 
pterygoid  muscle,  to  the  inner  side  of  the  artioiilation  of  the  jaw  ;  then 
changing  its  course,  it  turns  upwards  between  the  oar  and  the  joint,  covered 
by  the  parotid  gLiud  ;  and  emerging  from  this  place,  it  finally  divides  into 
two  temporal  branches  which  ascend  towards  the  top  of  the  head. 

(a)  CimmnniKaling  6m nrftf.!.— There  aro  commonly  two  braachca,  which  pasx 
furiTHrd  round  the  eilernal  carolid  artery,  and  join  the  facial  ncrre.  FilameDla  la 
the  otic  ganglion  arise  near  the  beginning  of  tlie  ncn-e. 

(b)  Piirolid  branches  aro  given  frum  Itie  nerve  while  it  ii  covered  by  the  gland. 

(c)  Aaricalnr  braiicha. — These  arc  two  in  number.  The  Inwer  of  the  two,  arising 
behind  the  srticnlation  of  the  jaw,  diatributcs  brauches  to  llie  ear  below  the  external 
mcatuB;  and  seeds  other  filaments  round  Lhe  inLi^rnal  maiillary  artery  to  jitia  the 
sympathelic  nerve:  the  upptr  bnincJi,  leaving  llie  nerve  in  front  of  the  ear,  is  dis- 
tributed in  tlic  iDtegument  covering  the  tragus  and  the  pinna  above  the  citenuU 
auditory  meatus.     Itath  arc  con&ned  to  the  outer  surface  of  the  ear. 

((/>  Brandict  to  lAt  nifalvt  aiuiiloriaa. — These,  two  in  number,  spring  from  the 
point  of  connection  of  the  facial  and  auriculo- temporal  nerves,  and  enter  the  iulcrior 
of  the  amlitorj  meatus  between  the  osseoiu  and  eartilagioouH  part^.  Une  of  lliem 
sends  a  branch  to  the  mcioliruna  tympani. 

(t)  Aiiicular  trrnncA-^The  nerve  to  llie  temporo-maiillnrj  articntalion  comes 
from  one  of  the  preceiling  branehea,  or  directly  from  the  aiiriuulo-temporal  nerve, 

(/}  TrrH/iortd  branclir/i. — One  of  these,  the  smnllcr  and  p'Hilerii>r  of  the  two, 
distributes  filameatc  to  the  anterior  muscle  of  llie  auriufe.  the  upper  part  of  (lie 
pinna  and  the  iotegunient  above  iL  The  anterior  temporal  branch  eifends  with 
the  Bupcrficiul  temporal  artery  to  the  top  of  the  head,  and  cuiIb  io  the  integument. 
It  is  often  united  with  iLc  temporal  bniocli  of  the  upjicr  maxillary  nerve.  Mectel 
mentions  a  conmiunication  bolwcen  this  bram^h  and  the  oceipilal  nerve. 


OCSTATORT    NKEVK. 


gustatory  nerve,    or   lingual    branch  of  the  fifth,    descendi   under 
f  the  eitomal  pterygoid   muscle,   lying   to  the    iauer  aide  and    io 
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front  of  the  donta]  nerve,  ntid  Boni^times  uuite<l  to  it  by  a  cord  which 
croanem  over  the  iiiteninl  miKillary  arttrj'.  It  la  there  joined  nt  an  acuto 
angle  bj  the  churdu  tynipaDi,  a.  Email  branch  connected  with  the  facial 
ii«rvc,  wliith  descends  from  the  inner  end  of  the  Gloaorian  fisiure.  It 
then  [laisFa  between  the  internal  pterygoid  muscle  and  the  lower  maiilla, 
and  ii  inclined  obliquely  inwards  to  the  ^idu  of  the  ton^o,  over  the 
upper  oouatrictor  of  the  pharynx,  (where  this  muscle  ia  attached  to  the 
maxillary  Ixine,}  and  aboTo  the  dtep  portion  of  the  Bulimaiiilary  gland. 
Lastly,  the  ncrvG  crosMis  Mborton's  duct,  and  h  oontiiiued  along  the  side 
of  the  toiifuo  to  the  apex,  in  contact  with  the  mucous  uivmbnue  of  the 
mouth. 

(a)  Commtiniealing  fiTanrJ>u  are  giita  to  the  aubmaxillarj  gaiigUaa,  at  the  plaM 

Fig.  409. 


Fig.  409. — Ttnr  or  tiib  BKiKoiiita  or  tue  Invibior  Maxilluk  Kebvh  rauii  tbb 
ODTKB  Brim  (from  Snppej  after  Hirschfeld  auci  Loveill^).      | 

Tb»  iTgoma  sod  rainas  of  the  jav  have  liecn  rcranvO'i,  niiii  the  nTiter  |ilate  d{  Ihe  jiw 
tiiken  <rff  to  OA  U'  upeQ  up  tbo  dental  cildiiI  ;  tho  lirwev  i^il  of  tliu  t«LD]>oral  muttclo  ban 
been  diaected  off  ihe  Uiuc,  and  ihe  maiwt^r  luuacle  turntd  down. 

I,  HiSMterie  liiancb,  diaccnding  to  the  dw)>  iurruce  o!  llii;  uiiiscle ;  2,  a  t»ig  tn  the 
tcmpocal  DiDicIc ;  5,  anterior,  and  7,  poHl«rinr  deep  temporal  nerves  ;  3,  buccal ;  4,  it* 
Boion  wiLh  llie  fiicial ;  6,  ntninenLt  given  b]r  the  bnCL-al  to  the  e^itetnal  pterj^oid  luniele; 
i^t  aurieulo-tcmpoml  nerve  ;  9,  ith  tem]KjTal  brancheti ;  10,  itaanLei'ior  aoricular  bi^aoi^hoA  ; 
11,  iti"  onion  with  the  facial ;  13,  guslattirj  or  liiigusi  nerve  ;  13,  mjlo-lijoid  nerve  ;  H. 
inff^or  dental  serte  ;  IS,  ila  twigH  ■apj>iied  la  tbe  leelli;  I0,mealal  bianahea;  IT,  InuiuU 
of  th*  fadal  niiiUng  with  tbe  menial. 
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wUere  the  DcrvQ  U  in  conUi'l  with  llie  uubmaiilUij'  gtaad.     Others  farm  a  pleiua   ' 
with  bruncbca  of  tUe  hjpagloaKol  nerve  at  the  iaaer  border  er  the  livoglusmu  miuicle. 

{h)  Bj'andtai  lo  flte  inacou^  jfietiibrftiie  of  tlie  moutL  jltc  giveu  from  the  nerve  at 
the  Bide  of  the  tongue,  und  eup|ily  nJno  the  gums.  Some  ileltcate  fiUutents  ore  lilie- 
wi&e  difllributed  1o  the  gubaloiioe  of  the  &u1>IiDfpial  glsinil. 

{c]  1'lic  iin'jH'd  or  teniiiunl  branches  perfurate  tlii;  mu^il.'u1l^  atracturc  at  the  tangue, 
uqJ  divide  into  fiiaoieals^  wbioh  are  eouliuued  almodt  vertically  upwards  to  the  coni- 
val  aod  fungiform  pEipUlic,  Nvai  the  tip  of  the  tongue  the  biaucliea  ol  the  yuautlorj 
and  hypoglodnal  oerves  ore  united.  i 

I»FER10K    DUNTAI.    NERVE. 

The  inferior  dental  nerve  la  tlie  largest  of  the  three  brAncliei  of  the 
lower  maxillftry  nerve.  It  deaeends  under  cover  of  the  eiteniftl  pterygoid 
muscle,  behind  and  to  the  outHr  side  of  tlio  gustatory  Jierve,  and  passing 
between  the  niaiui4  of  the  jaw  and  the  iiit«rtial  Literal  llgameut  of  tbu 
t«mporo-maxiIlary  articulation,  outon  the  inferior  dental  cauoL  In  com- 
pany nith  the  dental  artery,  it  proceeds  along  this  canal,  and  Bupplim 
btunclieB  to  the  teeth.  At  the  mental  foramen  it  bifurcates  ;  one  part, 
the  incisor  biaji-i^h,  being  cou tinned  onwards  within  the  bone  to  the 
middle  line,  while  the  other,  the  much  larger  labial  branch,  eBcajHJB  by 
the  foramt-n  to  the  face. 

When  about  to  outer  the  foramen  on  the  inner  surfaca  of  the  ramus  of 
the  jaw,  the  iuferior  dental  nerve  gives  off  the  slender  mylo*hyoid  branoh. 

(n)  The  mylo-hyoid  branch  U  lodged  in  a  groove  on  the  Inner  surface  of  iLe  ramim 
of  the  maxillary  bone,  in  which  it  is  conGned  by  fibrous  ntcmbruucr  and  ift  diatrihuled 
to  the  lower  or  cutaneous  turfsce  of  the  mylo-hyoidvug  and  la  Ihe  anterior  belly  of 
Ibe  diganlrie  muscle.  Thia  nerve  may  he  trailed  hack  within  the  ahcttth  of  the  inferior 
denial  to  the  motur  portion  oftlje  inferior  mutillary  nerve. 

(Ii)  The  ilciilal  braiidiia  supplied  to  the  molar  and  bicuspid  leeth  corresponil  to 
the  number  of  the  fangi  of  thjee  teeth.  Ii^och  brunch  enters  tke  mlnulc  foramen  in 
the  extremity  of  a  fiuig,  and  temiinatcH  in  the  pulp  of  the  tooth.  Not  unfrcquealty 
a  collateral  branch  suppltca  twigs  to  several  tectb. 

|c|  Ilie  iRL-i'iiur  bianck  baa  the  same  direction  aa  llic  Imnk  of  the  nerve  :  il  extendi 
la  the  middle  line  from  the  point  of  origin  of  the  labial  branch,  and  auppliea  nerves 
lo  the  canine  and  ineisur  teeth. 

(il)  The  liiiiial  or  intiitiii  binndi  emerging  from  the  bone  by  the  fatamcn  on  the 
outer  surface,  ditid«s  beneath  the  depreasor  of  the  angle  of  the  uioolh  into  two 
parts: — 

Uue  of  tlieac,  the  outer  division,  cam munica ting  with  the  facial  nerve,  supplies  tbe 
doprcsDur  aiiguli  oris  and  orbicularis  orij  muscles,  and  the  integument  of  the  ciiin. 

The  inner  porljun.  the  larger  of  Ihc  two,  ascends  to  the  lower  Up  beneath  the  do- 
pressor  labii  iufcrioris  muscle,  to  whicii  il  gives  iiUmculs  :  the  greater  number  i>f  the 
branches  end  on  the  inner  and  outer  surfaces  of  the  lip.  Theae  inner  briinchea  assist 
only  slightly  in  forming  the  plexus  of  union  with  the  facial  nerve. 

OTIU    a^NOLION. 

lite  otio  ganglion,  or   ganglion   of  Arnold,  of  a  reddish  grey  ooloiu',  is 

situated  on  the  dtep  surface  of  the  lou'cr  maxillary  trunk,  nearly  at  the 
yioint  of  junction  of  the  motor  fasciculus  with  that  nerve,  and  around  the 
origin  of  the  internal  pterygoid  branch.  Its  inner  aurf;nju  is  close  to  the 
carlilaginona  part  of  the  Eustachian  tuba  nnj  the  circnmQoxuB  palaU 
muscle  ;  and  behind  it  ia  the  middle  meningeal  ariory. 

Vonneetion  viih  jicrim — roots. — The  ganglion  h  connected  nith  the 
lower  maiillajy  nerve,  especially  with  the  branch  furnished  to  the  internal 
pterygoid  muscle,  and  with  the  auriciilo-temporal  nerve,  and  thus  obtaJns 
motor  n  tooU  ;  it  is  brought  into  uonuecliuQ   with  the  sympa* 
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[thetio  by  a  tiUiueut  from  tlie  pluiiis  on  tho  niiildle  iQcuingBiU  wtury. 
It  likewiae  ruceivtv  ths  suuM  tii;)ci^fiui  prtroial  iiurve,  which  ciiktbuii 
from  the  i>etioUB  bouB  by  thd  small  furaiueu  iuturLiiJ  to  tliu  oiuial  of  tliu 
tensor  tympuii  muscle,  and  resichos  the  ext.a-ior  of  tho  skull  by  piertiii- 
tho  splieuoi-i  boDo  cluso  to  thu  fonxmeu  »iiiiioamu.  By  this  iierva  tho 
Dglion   forma   a   coQUuauication   with     the    glouo-i>tiU'yuf{oal    and    facial 


Pif.410.— OtiaQtHOLios 

iSB       m     GlKSKOTIOM 

raoH  TUI  I!iaii>K  ifi'um 
Saippoj  ifler  AiDuiJ).   ] 


Fig.  410. 


Thii   Gfinra    exbibita    a 

tic*  of  the  Lalcnil  |>oi1  <.>ii 

of  tbe  ikull  witL  a  part  <■( 

the  Dunl  fjna  and  lawer 
jaa  of  Ibc  right  ilde  -,  the 

{»troiu  boiu  bat  been  rs' 
^  anted  M  M  to  ihon  tlje 

Innar  nir&ee  of  the  mem- 
'  btauk   tfiujiaiti    and   the 

canal  of  lh«  facial  nerre. 
1,  nuiitler  luaWr  root  of 

tlie    fifth     nerie    passing 

da*n  on  the  inniile  nf  tlie 

Uatacrian  ganglion  to  a  nits 

with  the  iiiferioi  maiilliir; 

■livialun  :  »  inferior  liontdl 

nerve  entering  the  canal  of 

ths  Inwer  jaw;   3,  mylo- 

hjoiJ    hnuieh,   laen   also 

farther  dovti  eiucr^inft  i° 

front  of  tbe  int^rmil  fjlei'j' 

gulU   uiotele;  4,  lin;ju*l   or  guntatory  nerve ;  6,  ehordu  tjni[Hini ;  6.   lacial  nerve  in  its 

canal ;  7>  auricalD-teni[mral  utrre,  cuclufiing  in  iti  loop  uf  origin  tbs  miJillu  lueitiii;^! 

artery;  8,  otic  ganglioo  ;  !>,  smsll  aui-erficial  pctroaal  uene  joining  llio  ganglion ;  10, 

liTaneh  to  the  tensor  tjoijiauj  uiuncle  ;  II,  twig  con nccling  the  gnn^linn  villi  l)ie  teui]ioro- 

aiuieular  nerve;  13,  tii-ii;  to  the  gaoi^iiaD  fmtu  the  ntuiialliutlc  net  its  mi  tbe  luruingenl 

■rlerr:   is,   bltaul^h  Id  the  inleruil  ptvrjgoid  mmwle ;   M,  brun^li  Ui  the  tcnsur  pululi 

niuclc. 

Braiifhrt. — Two  small  uerTes  are  distributeJ  to  luusclus — oue  to  the 
tensor  of  the  mumbrauo  of  the  tympAuum,  tlio  othor  to  tlie  circuuiloxus 
or  Uoiaor  polnti. 

SVBMlXJIXAfiV    OASOLIOS. 

Tbe  BiibniaiiUary  ganglion  'a  placed  above  tbe  deep  portion  of  the  aub- 
maiiUorj  gkiid,  and  is  coiiarcti:d  by  filaments  with  tbe  gtutiitory  nerve. 
It  ia  about  the  eizo  of  tUii  ophthalmic  gan^Uou.  By  tbi<  upper  part  or 
baoe  it  receives  branches  from  oo(Ti.-b  which  may  tie  regarded  as  its  roots, 
whilst  from  thu  loner  pait  proceed  thi:  filaments  which  are  distributed  from 
tbe  g.uiglion. 

ConiKction  vilh  ntnet^rooU. — Tbia  ganglion  receives  filaments  from 
the  gustatory  nerve,  and  likewise,  at  its  back  port,  n  rout  which  appa- 
rently cumes  from  the  guatntury  tiervo,  but  is  iu  reality  derived  from  the 
chorda  tympaui,  wliich  is  proh.iiiged  dowmvarda  in  tbe  sheath  of  the 
giutatory  nerve.  It  receives  aliio  small  twigs  from  iLe  sym{>uthetic  filaments 
uti  the  &cLd  artery. 

Staiixhci.  —  Some  uorvcs,  five  or  sii   in   iiuiubi*r,  radiitlu  to  the  substaur 
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of  the  submaxilliiiy  gloiid.  Others  from  tlio  foro  part  of  Uie  gaiiglioD, 
longer  and  larger  than  the  prucnliug,  end  in  the  macoua  tuembraue  of  tlio 
mouth,  &nd  in  Wharton'a  duct. 

Arconling  lo  Meckel  ("  Dc  quinlo  pure,"  Ac),  a  Irancli  occaaionallj  deacendg  iu 
frnnt  orihe  hjo-glo«6us  m  untie,  an  ri  after  joining  Willi  one  from  tlie  hjpoglosBal  nerve, 
eudH  ID  the-genia-hjo-glossua  muEcle. 

It  may  he  noticed  that  while  the  branoheB  from  the  otic  ganglion 
pass  eiclusivcly  to  muscles,  the  submaiillujy  gnngUon  gives  no  ntuueuhu' 
uflsets. 

Stitninary,  —  CutnneouB  filaments  of  the  inferior  moxillarj  nerve  ramify  on 
the  fide  of  the  head,  and  the  external  ear,  in  the  auditory  passage,  the 
lower  lip,  anil  the  lower  part  of  the  face  ;  Heniiory  branches  are  siipplioj 
by  it  to  thu  greater  part  of  tlio  tougite  ;  and  brancliea  are  furnished  to  the 
mucous  membrane  of  the  mouth,  the  lower  teeth  and  gums,  the  salivary 
glamla,  and  the  articulation  of  the  lower  jaw. 

Tliia  nerve  supplies  tho  muHcles  of  mastication,  Tic,  the  m.iBseter,  tem- 
jHiral,  and  two  pterygoid  ;  also  the  buccinator,  tlie  niylo-hyoid,  and  the 
aiitorior  belly  of  the  digastric;  and  from  the  otic  ganglion  proceed  the 
braiiclieB  to  the  circiimBexus  palati  and  tensor  tympani  muBcle& 


SIXTH  PAIR  OF  NERVEa 

The  EiTth  cranial  nerre  (nerv,  abduceus)  cntera  the  dnra  mater  behini 

tho  doranm  sellie,  and  passing  forwanls  in  tho  8oor  of  the  cavernous  sinus, 
close  to  the  outer  side  of  tho  carotid  artery,  enters  the  orbit  through  the 
sphenoidal  fisaiirc,  and  between  the  heads  of  tlio  eiteninl  rectus  muscle, 
»nd  is  entirely  distributed  to  that  ainEoIe,  piercing  it  on  the  ocular  tuifaoe. 
Ill  entering  the  orbit  bttween  tliu  heads  of  the  external  rectus  muncle,  it  in 
bonoiith  the  other  nerves,  but  above  the  ophthalmia  vein.  \Vbile  paasiiiig 
along  the  internal  carotid  artery  in  the  cnvcinoiia  sinus,  it  is  joined  by  several 
filaments  of  the  sympathetic  from  the  carotid  pleins.  According  ta 
Bock,  it  is  joined  iu  the  orbit  by  a  filament  from  Meckel's  ganglion. — 
("  Beschreiliuug  dea  FUnften  Norvenpaares."      1817.) 

SEVENTH  PAIR  OF  NERVEa 

In  the  seventh  cranial  nerve  of  Willis  are  comprised  two  nerves  having 
a  distinct  origin,  distribution,  and  function.  One  of  these,  tho  facial,  is  the 
motor  nerve  of  tho  face  ;  the  other,  the  auditory,  is  the  Riieciol  nerve  of  tbfl 
organ  of  hearing.  Both  enter  the  internal  auditory  meatus  in  the  tem- 
poral bone,  but  they  are  soon  separated  from  each  other, 

FACIAL  NER\T1 

Tlio  facial  nerve,  or  portio  ditra  of  tho  seventh  pair,  is  inclined  outwards 
Kith  tho  auditory  nerve,  from  Its  place  of  origin,  to  tlie  internal  auilitory 
meatus.  The  facial  lies  in  a  groove  on  the  auditory  nerve,  and  the  two  are 
united  in  the  auditory  meatus  by  one  or  ttvo  tmall  lilauicnts.  At  the  bot- 
tom of  the  meatus  the  faciid  nerve  enters  the  aqueiiuct  of  Fallopius,  and 
be  windings  of  that  canal  to  the  lower  surface  of  the  skillL  The 
i  through  tho  temjiornl  bone  at  first  almost  lioriioiitally  outwards, 
I  BOtiblea  and  veetibulei  ou  reaching  the  inner  wall  of  the  tyu- 


FACIAL  NERVE. 


nil 


piuiiiiu  it  is  turned  Huddenly  bnckwarda  abavo  the  fone^tra  oviilla  toWiuiiB  the 
pymmiil.  At  the  place  whetu  it  beuds,  the  norve  prtBeiita  a,  redrliah  ■jiin-jH- 
form  riilitTgemtitlj  sometimes  called  the  gtnkiiiaU  ijiiHyrion,  which  luarliB  the 
pUce  of  Juuctioa  of  govcral  Derrea.  Opposite  tlie  ii^rruniid  it  Li  arched  down- 
ntvdB  behind  tb«  tfiupauum  to  the  stflo-mastoidfonimeD,  by  whichit  leaves 
the  oneomi  caual.  It  u  tbcD  coatloued  forwanU  through  the  subatanca  of 
tbo  pMot:d  gland,  and  separates  in  t!ie  gUod,  bebiiiil  the  ramus  of  the  lower 
masilla,  into  two  primary  divisioiia,  the  taniporo-fucinl  and  the  cervico- 
fitdal,  from  which  numerous  bruichea  cprtad  out  over  the  side  of  the  head, 
the  face,  and  the  upper  part  of  the  ueck,  forming  what  is  kttown  as  Uiu 
"  pes  anseriiius." 

Within  the  temporal  bone  the  facial  is  connected  with  Heveral  other 
nerrefl  by  seinvrnte  branches  ;  and  iiuaiediat«ly  after  ibfuiu^  from  the 
stylo-ma»toid  for.imcn,  it  gives  off  three  small  branchoa,  tie,,  the  posterior 
AiiricuLar,  digastric,  and  stylo-Lyoid. 

Fig.   1:1.— Tb«   Facial  NiBT«  Fi«  411. 

■xFoao  11  itsCasil,  niTu  int 
CuRHiiniiia  BuAii0DK9,  Ac. 
(froDi  Sappey  afUr  UincbfctJ 
and  IicTeillc).     | 

The  miuUid  nnd  a  part  of  the 
petniua  Ikjdb  hate  b^a  dividLiI 
OEBrly  •Frticallj.  aod  Ih«  canst  nf 
the  ftudtkl  atirE  opeaed  in  iLi  wbult: 
eitent  (torn  ike  niutiu  inttiruiia 
Vo  the  HtjIn-mEUtolJ  fummeD.  The 
Vidian  caiial  ho*  also  been  opeiie^l 
from  the  uutside.  I.  Guial  ucrve 
in  the  horlEODtal  part  of  the  cum- 
meiiceoibut  of  the  cana]  ;  2,  iw 
■etvad  jiart  laming  Luckvards  : 
3,  its  Tertlsil  purlioD  ;  4.  Ae 
uerre  at  ild  exit  from  tho  tt^'Iu- 
niaitoid  fomuivii  ;  5,  geniciilati! 
ganglion;  H,  Inrae  ■nperEoijil  pc- 
triitul  nvne  pnuing  (mm  tliii  ^iigllon  tu  tbe  sphano-patattDe  ganglion,  aad  joined  l>j 
the  small  inieroal  |H;tro«3l  branch  ;  T,  «[iheno-|)alaliae  gangliim  ;  S,  imnll  iup*r(icisl 
petniMil  neire;  B,  cliurJa  tjmpani :  10,  posWrior  auricular  branuli  cut  ahurt  at  ilJ  origin  ; 
11.  branch  for  tie  digastric  mascla ;  V2,  branch  for  tlio  stjio-hjoiil  miiaule  ;  13,  twig  to 
ths  rtjlo-gloMOB  miucle  umliugwith  umsculir  branclies  of  llie  gloss*  iiliarrugeal  ntrve  (14 
and  li). 

CONREOTINO    BRAIfCUES. 

FilaiitfnU  of  union  icith  At  oKdilor;/  n<nv.— In  the  meatiia  anditoriiis  one  or  two 
minnlc  fihimenls  pass  between  the  faciid  and  the  tiunii  of  Uic  ouditory  nerve. 

jVerpri  coaneOtil  usilh  Ike  'jnmjhj'tnn  nitariietwnl. — Atmnt  two  lines  from  the 
b^inning  of  the  aqueduct  of  p'lillnpius,  wlicre  the  facial  nerve  Bwella  into  the  gaiigli- 
(brill  enlargement,  il  ia  joined  by  the  large  superficial  petro«!il  tprondi  from  the  Vidian 
nerre.  This  ganglion  likewise  receives  a  small  brunch  from  the  small  superficial 
petrosal  nerve  nhidi  unites  the  otic  ganglion  with  the  tympanic  nerve  of  Jacobsoa, 
The  nerve  beyond  the  ganglion  njccives  the  cilernal  superficial  petrosal  nerve 
(Bidderl.  whii:h  la  furnished  by  the  svrapnlhetic  accompanying  the  middle  meningeal 
arterr,  and  enters  the  temporal  bone  by  a  canal  eitemal  to  that  traverncd  by  the 
small  *aperficia1  petrotal. 

CBORDJt    TVMPANl    ADD    NERVB    TO    THB   STAPBDICB. 

The  nerra  named  chorda  tympini  leave*  the  trank  of  the  facia!  while  wiihin  its 
canal,  and  crOMCi  the  tjmpauum  to  join  the  gusUtory  nerve,  along  which  it  ia  1— 
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dueled  loirarda  the  tongue.  It  enlcra  Ibe  b»i:t  part  of  tha  lympiiiic  cavity  throngh  a 
iiliort  canal  cniorging  btlow  tbe  level  of  the  pyraroi J,  close  to  the  ring  of  bone  fc-iving 
ittacliment  lo  (lie  nienibmncof  the  tvmpauuui ;  nnd  beJDB  iavcsled  by  the  mu.-ous  hump 
of  the  csTily,  it  is  directed  forwBrds  acroaa  the  mcmbnina  tynipani  aud  the  handle  of 
the  malleus  to  an  uperlure  at  the  inner  cui  of  the  GlaaEerian  fiesurc.  It  then  paaaes 
do«n«iirds  and  forwards,  under  cover  of  the  exlemal  pterygoid  musele,  ami  uniting 
with  the  giistnlorv  nerve  M  an  acute  angle,  deacenda  in  clo«o  contact  with  it,  and  la 
partly  dialtiliule.!  to  the  submaiilliry  gaDglion  and  partly  blended  with  Ihe  guataWry 
nen-o  io  its  distribution  to  the  tougoe.  As  tliU  neree  cnasca  tlie  tympanum,  il  la 
said  to  supply  a  twig  lo  tlie  Luator  tjmpBui  muacle. 


Pig.  41Z 
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Fig  112. — GiKiniLin  Oahqlton  or 
raw  KAOiiL  Nkrv»  itiu  its  (.'otiiiKO- 
tluira  rKuH  iBuvi  {fr»ui  Uidder). 

Tbv  diFtiwctiuJi  is  niadu  in  tbe  middle 
foju  of  the  BkutI  nn  tbe  rii^bt  Bidu  ;  tha 
t^-'mpitl'iil  burje  being  reino*td  eo  oh  to 
optii  the  ijjentu?^  iLtcrnuA,  hiatua  Fil- 
lu|iii  and  a  part  of  the  canal  of  the  facial 
nerce,  together  with  tbe  cavity  of  the 
tympaDDni,  a,  Ibe  txtenial  ear;  b, 
middle  foaKa  of  tbe  akall  with  tbe 
nicniugeal  artery  ramifying  ia  it;  1, 
facial  aud  auditory  nerves  iaiho  meatoa 
auititoriiis  iutcrnus  ;  S,  bri:e  anper- 
filial  jretrosal  nerve  ;  3,  aiaall  bupcr- 
fioial  pctruial  oer'e  lying  over  tbe  ten- 
sor tym|Mini  niaule  ;  i,  tlie  eitaroal 
superficial  petrosal  joiniug  syiupatbetia 
twif^fl  eu  the  meain^feul  artery;  5,  facial 
and  chorda  lympaui;  6,  neries  of  the 
cigblh  pair. 

The  chorda  tynipani  is  regarded  by 
Home  anatomists  as  a  continuation  of 
tlic  great  superficial  petrosal  nerve. 
A«;ordiug  lo  Owen,  in  the  horwj  and 
calf,  the  portio  dura  being  less  doDsc 
in  structure,  the  Vidian  branch  of  the  Gflb  may  be  dinliDctly  seen  croening 
the  nerve  after  [iGnclrating  its  sheath,  and  eeparaling  into  many  filaments,  nilh 
which  Clameiite  of  the  Hevculh  nerve  sre  blended,  while  a  gaugliun  is  formed 
by  (be  Kupciuddition  of  grey  matter ;  and  the  chorda  lymi>ani  is  eonlinued  partly 
from  this  ganglion,  partly  from  the  portio  dura.  (Uuuter's  Collected  Works,  voL  iv. 
p.  IB*,  note.) 

The  nerve  to  the  tIapfdUu  mtucfe  ari>ieH   froiii   the  trunk   of  tha  facial 

oiipoBtte  the  jij-ramid,  and  poaaea  obliquuly  iuwords  to  tlie  fleshy  belly  of 
the  muacle. 

rosTEKtoR  AtjRicrLAR  decanch. 

This  branch  arises  close  to  the  stylo- mastoid  foramen.  Id  front  of  tlie 
mastoid  process,  it  diviites  into  an  auricular  and  au  occipital  portion,  aiul  is 
connected  with  the  grvat  auricular  nerve  of  thu  cervical  plexus.  It  is  uiid 
to  he  joined  by  the  auricular  branch  of  the  pneumo-gaatric  uerva 

a.  The  auricular  divisimi  snjipliea  filaments  to  the  retraheut  muscle  of 
the  car,  and  ends  tu  tbe  integument  on  the  posterior  aspect  of  tha 
auricle. 

b.  The  occijnfal  brantk  in  dirccfbd  backwards  beneath  the  small  occipital 
uorvo    ffrom  the  cervical  plexun)   to   the   postcriur    iiart  of    the   oocipito- 
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frontftliii  mn^cle  ;  it  lies  clnxe  to  the  1>one,  tinJ,  besMmi  supplying  the  mnRcle, 
gives  iipiTardi  filuments  to  the  uitegument. 

PIOABTBIC   AMD  STTLO-HyotD   BKANCRBB. 

The  digitatric  brAoch  arisaa  in  cominon  with  that  for  the  Btylo-hyojil 
muscle,  and  is  dirided  into  numoroiis  filaments,  which  enter  the  dignatrio 
muscle  :  one  of  these  sometimes  perroratea  the  dig&^tric,  nud  Jdjiih  the  gloMo- 
phArjmgail  nerve  near  the  base  of  the  skull. 

The  stylo-hyoid  bmncb,  long  nnd  slendor,  is  din«ted  ibwanJs  from  the 
digBsUic  branch  to  the  muscle  from  which  it  is  named.  This  nerve  -is 
ooDDecteJ  with  tlie  plexus  of  the  sympathetic  on  the  external  carotid 
artery, 

TEKrOEO-riCIAI.    DITISIOK. 

The  tetnpoio-fncial,  the  larger  of  the  two  primary  divisions  into  which 
the  mtttn  trunk  of  the  facial  nerve  separates,  is  directed  forwards  through 
the  parotid  gland.  Its  raniiGcationn  ami  connections  with  other  nerves  form 
»  network  over  the  side  of  the  face,  extending  aa  high  oa  the  temple  and 
as  low  aa  the  mouth.  Its  branchcia  are  arranged  Ln  tempomi,  malar,  and 
tiifraorbitil  seta. 

(a)  The  lemporat  brandits  Mcund  over  the  ijgoma  to  the  aide  of  the  heart.  Some 
end  in  the  snlsrior  muacio  of  the  suricls  and  the  iatiT^ment  of  llie  lemplc,  &tid 
commnmcate  with  the  tcmpaml  branch  of  the  upper  m/ixilkry  nerve  near  the  cur,  an 
well  M  with  (according  to  Mcctelj  the  auriculotemporal  brjm-h  of  the  loiter  m«il- 
laiy  nerve.  Other  bmncfac^  enter  the  occlpito-fronlalH,  the  orbieoTaria  pnlpebranim, 
and  Uie  corrngator  superciiii  mitg<:lca,  and  Join  offsets  from  the  eapraorbital  hrant^li 
of  the  ophthalmic  uerve. 

(6)  The  jnaltT  bruncAeteross  the  malar  bono  to  rcarh  the  Outer  aide  of  the  orbit,  and 
tapply  the  orbicular  mn.v:lc.  Some  filamcnln  arc  distribated  to  both  the  upper  and 
lower  eyelids:  those  in  the  upper  eyelid  jjin  GlsracnU  from  the  lathrymal  and 
■npraorbitat  nerves ;  and  tliosa  iik  the  lower  lid  are  connected  with  filamenta  from  the 
upper  maxillary  nerve.  Filamenta  from  this  part  of  Uic  facial  nerve  eommuniealc 
with  the  malnr  branch  of  the  njipcr  mnxilJary  ocrye. 

(e)  The  in/riuirbilal  brandie;  of  Inrger  size  than  the  other  branch^,  are  almnat 
honinntal  in  direction,  and  are  di'ttribuled  between  the  orbit  and  mouth.  They  gup- 
ply  the  buccinator  and  orbiciilaria  oris  muscles,  the  elevators  of  the  npper  lip  and 
angle  of  the  mouth,  and  likewise  the  integument.  Numerou'  eommunications  take 
place  with  the  hflh  nerve.  Beneath  the  elevator  of  the  upper  lip  iheae  nerves  ore 
nnited  in  a  pleias  with  the  branches  of  the  upper  maTllkry  nervo ;  on  the  aide  of 
the  Doae  they  communicate  with  the  naaal,  and  at  tho  inner  angle  of  the  orbit  with 
the  inFratrochlear  nerve.  Tho  lower  branches  of  this  set  am  connected  with  tbosD 
of  the  cervico- facial  division. 

Near  its  ommencemcnt  the  teiaporo-facial  division  of  tho  bcial  is  eonnectod 
with  the  anrtculo-lemporal  norvo  of  the  fifth,  by  one  or  two  branolioa  of  considerable 
liM  which  tarn  round  the  external  carotid  artery  :  and  it  gives  s^me  IllaneoCs  to  the 
tngus  of  the  onter  ear. 

CEBV[0O-r.lCUL    DIVISION, 

This  division  of  the  facial  norve  is  directed  oblir^aely  through  the  parotiil 
glanil  towards  the  angle  of  the  lower  jaw,  and  gives  br.inohes  to  the  face, 
below  those  of  the  preceding  divbion,  and  tu  the  upper  pirt  of  the  noolc. 
The  branches  are  named  buccal,  supra  maxillary,  and  inframaxillary,  tn  this 
gUnd,  this  division  of  the  facial  nerve  is  joined  by  hl.vnonts  of  the  great 
atiricular  nerro  of  the  oervical  plesiu,  and  alT«ets  from  it  peuetrate  the  sub. 
stance  of  the  ghuid. 
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(n)  The  biiaal  brnifJieji  arc  dirccteil  across  the  massFler  oiuKle  to  the  angle  of 
Ibc  mnath  ;  >iii[ipKing  the  muscles,  they  eommnriirnte  with  the  temporo-fitcuLl  diri- 
sion.  and  on  ibe  bu«-iiutor  iniuclc  join  wilb  GluneQls  of  Ihe  buccnl  liranch  of  the 
lower  laniitlarj  uerve. 

Pig.  413. 


Fig.  ns.^Suriint'raiiL  Dibtributii>n  or  tiik  Pai'mi^  TuinE^KJNAL.  and  iirilin  IfRBrmi 
<it  tflE  Hl<it>  Iftom  Snppey  >fler  Hincbfeld  and  1<ctl'III£).      ■ 

«,  Rtftrt'iers  iolht  Faeial  AVrrt — 1.  trunk  of  Ills  fecial  ner'o  after  lla  eiil  frum  the 
Htjlo-miuitotd  fomnien ;  1^  fiootorior  Hiiricaliix  branch  ;  3.  liljimf  nt  of  the  preat  auriculiir 
nerTe  uuiting  vitb  the  fore^ciing  ;  I,  tn'ig  to  thtioecipitnlis  iddscIq  ;  £r.  t»lg  to  the  poflterior 
ftariealnr  mosclo  ;  6,  twig  to  the  Hup«rior  aurk-ul&r  muscle  \  7.  branch  to  Ihe  dTgnHtrie  :  8, 
that  to  the  ■t>ln-fajoiJ  aii»ele  ;  D,  laperior  or  teruporo-faeini  difiHino  of  ilie  iKsanHrinaa; 
10,  IciaporKl  bmocheii  II,  fronUl  ;  13,  palpebnl  or  orbital ;  13,  naani  or  infra-orbital ; 
14,  buecal  ;  15,  inferior  or  eervico-foolal  dirifinn  of  the  nerve  \  16,  Inbial  and  mentAl 
br&nchBfl  ;  17,  cervieal  branehea. 

6,  Reftrencti  Vi  Ihe Fi/'li  -Veri'f.— IS,  temporo-Bniicaiar  nerTe(o[  tbe  inferior  maii II arr 
nerre)  Duiting  vith  the  fndal,  giving  anterior  auricular  and  parotid  UnineiieH,  and  ascend- 
ing to  tlie  temporal  region;  19,  external  frontal  or  Bnpm- orbital  nerte;  'l<i,  internal 
froolal  1  ^1,  palpebral  twij^of  the  Inehrymal  ;  22,  tcrni  ins  I  branches  of  the  infra- trochlear  ; 
23,  malar  t>vig  ol  the  orbilo-niaUr  ;  24.  exlvrnal  naail  twig  of  the  elhtnoiitol ;  2r.,  infra- 
orbital nerre ;  28.  bnocftl  rierve  uniting  with  branches  of  tlie  facial ;  27,  labial  and 
inontal  brauehea  of  the  inrerior  dental  nerve, 

e.  Ccrrical  IVerrtM. — US,  great  rd^ipilal  nerre  from  the  aecoud  cervical  ;  39,  great 
"erre  from  the  eerviciii  jjleius  -,  30.  lenaer  occipital ;  31,  BDolher  branch  with  > 
iribulioD  ;  82,  lupeificial  cerriail,  uniting  bj  seTentI  Iwiga  vitli  tbe  fmltl. 


ACDITORT 


re.— EIGHTH  PAI R. 
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(i)  The  foprnmaxiU'trti  hraarh,  aomefirapJi  doable,  give*  an  riff*et  OTer  tlie  iiilo  nf 
Ihe  m^txillii  to  llie  Angte  of  the  month,  ami  In  then  liireolc*!  mworJ^^  WneiLth  Ihc 
dopreMor  of  the  jtuglv  iif  Ihp  montli,  Ln  the  mniolc;)  nn<l  iiitc^imeat  between  the  Up 
and  chin  ;  it  jom4  with  the  Uhiul  hranoh  of  (iic  l<>w^r  ili^ntal  nervo. 

tfi  'I'he  i«/iam:txiUitr'j  hniiKlit'  it.  Bulj-'Ulanci  follit,  perforate  the  ilcep  ccrrlcil 
bsda,  and.  placed  Wiie»tli  the  pliityiima  miKcle,  form  arc1i?.«  loroiB  the  aiiie  of  the 
Deck  a  low  03  thi;  hvoiil  lioue.  Same  lirjuehuB  jitin  Ilia  Bnperlipial  cervical  nerre 
beneath  the  platysiui,  otbcra  enter  thai  rauacle,  mnd  a  fev  perforate  iL  to  end  in  the 
intcffuoienL 

Summary. — The  fiiei&l  nerva  ia  the  motor  nerre  of  the  f»i:e.  It  is 
dutributoi  to  moat  of  tha  miiaclas  of  the  ear,  xw\  ti)  thu  miuotoi  of  the 
>calp  ;  to  those  of  the  mouth,  nose  anJ  ojrelil.H  ;  unii  to  the  ciitatmoat 
moBcle  of  the  neck  (platysmn).  It  likowiae  Bupplias  braaoheB  to  the  iutegn- 
luent  of  the  ear,  to  th&t  of  tlio  side  and  liack  of  the  he^ul,  aa  well  &s  to  that 
of  the  fiuM  and  tho  up[)er  part  of  tlio  ueck. 

This  nerve  is  coniiectetl  freely  with  the  three  divisiona  of  the  fifth  aerra, 
ftO'l  with  the  siibtnaxillAry  aoil  spheuo- palatine  gtLnglirt ;  with  the  glo3<ii>- 
phurjmgenl  nnit  pueumo-gi»trLc  nervca  ;  with  the  &ui)ltory,  aad  with  part* 
of  ttie  sympathetic  and  the  Bpinat  nervea. 

AUDITORY  NERVE. 

The  auditory  nerve,  orportiomollisof  the  seventh  pair,  i»  the  apecial  nerve 
of  the  organ  of  hearing,  and  is  distributed  eicliigively  to  the  internal  ear. 

As  the  auditory  Derve  is  incline  t  outwards  from  its  connection  u'lth  the 
medulla  oblongata  tA  gain  tlie  internal  auditory  meatus,  it  is  iti  coTitact 
with  the  fiicial  nerve,  being  only  separiited  from  it  iu  pnrt  by  a  sninll  artery 
destine<l  for  the  internal  ear.  Within  the  meatus  the  two  nerves  are  con- 
uecteij  to  each  other  by  one  or  two  nmall  filaments.  Finally  the  auditory 
nerve  bifurcates  in  the  meatus  :  one  division,  piercing  the  anterior  part  of  the 
oribrifonn  lamina,  is  distributed  to  the  cochlea  ;  the  other,  piercing  the 
posterior  half  of  tho  lamina,  enters  the  vestibule  of  the  internal  ear.  The 
distribution  of  these  branches  will  ba  described  with  the  ear. 


EIGHTH  PAIR  OF  NERVEa 

The  eighth  pair  is  compoaeJ  of  three  distinct  nerves — tha  glosso-pharyngeni, 
pnenmo-gaatric  and  spiaal-acceaaory,  which  leave  tho  sWull  through  the 
anterior  and  inner  division  of  tlie  foramen  lacerum  posticum,  to  the  inner 
aide  and  in  front  of  tho  internal  jugular  vein.  Two  of  these  uerven,  the 
gloaao-pharyngenl  and  pueu mo- gastric,  are  atUohed  to  the  medulla  oblongata 
in  the  same  line,  and  re^omblo  one  another  somewhat  in  their  distribution, 
for  both  are  distributed  to  the  first  \«at  of  the  alimentary  cunol.  The  other, 
the  spinal- accessory,  takes  its  origin  cUiefly  from  the  spinal  cord,  and  ia 
mainly  distributed  to  muscles  ;  but  it  gives  fibres  to  the  first  two  nerves  by 
its  commauicating  branch. 

GLOSSO-rHARYNGBAL  NEaVE 

The  glosao-pbaryngeal  nerve  is  de3tiiie<i,  as  the  uame  implies,  for  tho 
tongiie  and  pharyin.  Directed  outwarila  from  its  pbice  of  origin  over  tho 
flocculus  to  the  foramen  juj^ilare,  it  leaves  the  skull  with  the  ptieumo-gastric 
and  spinal-accessory  nerves,  but  iu  a  separate  tube  of  dura  mater.  Iu  passing 
through  the  foramen,  somewhat  in  front  of  the  other<>,  this  nerve  is 
contained  in  a  groove,  or  ia  a  canal  in  the  lower  border  of  the  petrous 
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portion  of  tbe  temporal   bone,   and   prHsenta,   miccessively,   two  gsnglionio 
enlargements, — tlio  jngiilar  gnnglion,  and  the  putrouB  ganglion. 

After  leaving  the  BkuH,  the  glonso-pli.iryngeal  iierTo  appears  between  the 
internal  caroti<l  nrtcrj  and  the  jugiilar  vein,  and  in  directed  downwanlB  over 
the  carotid  arttry  anil  beneath  the  ttjloid  procewt  and  tbe  uiuaclca  con- 
nected with  it,  to  the  lower  border  of  the  stylo- pharyDgcua  muscle.  Here, 
cliaiiging  its  direction,  the  nerve  curves  inwards  to  the  tongne,  on  the 
stylo-pharyngeiis  and  the  middle  constriotor  muscle  of  the  pharynx,  above 
tbe  upper  laryngeal  nerre  ;  and,  passing  beneath  the  hyo  gloijsua  muscle, 
ends  ill  brancbeB  for  the  pharynx,  the  tonsil,  and  the  tougue. 


Fig.  4U. 


Pig.      4H.  —  DlAnBAllMiTIC      BeSTCR 

rsnu  BSHiNr  iir  Tim  Itmts  or  the 

tJEBYKaciirTlIB  ElllHTH  I'mk,  WITH 

tREra  Oarolfi   and  CoMHOirtu- 
Tions  (Entm  Ben<lz|. 


A,  partof  (heeercbellnm  Bbone  tbe 
fourth  ventriiile;  It,  mcJalU  oblna- 
gxta ;  C,  i>i)3lerinrcoluniDaorthcs[>iaal 
cord  ;  1,  mot  of  the  gloaio-pharyn^eal 
ntrve  ;5,  nwtsof  tho  pnenmo-gMlrio  ; 
3.  3,  S,  rt>oI»  of  the  apinal  mxnmrf, 
the  nppcnnoit  nomber  incliciting  tho 
AlameTitfi  iotprmciUate  betwi^n  thfl 
spinal  iicceSBory  and  pneutrjo-gnKtri*; ; 
1,  jngnlsr  gangliun  of  Ihe  gl"Ei»-pha- 
rjngfiil  ;  S,  petrous  gnnglion ;  8, 
tympnntc  btriiicli ;  7,  ^nglion  of  the 
root  of  tho  pneaTDO'gnitrii^i  3,  aoncti- 
lar  bmnch  ;  &,  long  gaiigUoD  (m  thq 
trutilc  of  tbfl  pntamo-gftfilric  i  10, 
branuli  from  (he  upper  ganglion  to  the 
petrous  gaoKlion  of  the  glnaso-phnrTn- 
ji^l ;  11,  inner  portion  of  the  BpiuaJ 
accmsorf  ;  12,  outer  portiau  ;  13, 
pliaryngeal  branoh  of  t}ie  pneuruo- 
giutrio :  1  i,  superior  larjiigeal  branch  ; 

IS,  t*ig*  cnnnecteJ  with  Ihe  B^pathetia  ;  10,  fasoi cuius  of  the  epinal  accesaurj  prolonged 

with  the  pnenmo-gustnc. 

The  jvgvlar  fia-ngtion,  the  Rroaller  of  the  two  ganglia  of  the  glosiio- 
pharyngeal  nerve,  b  nitiinteil  at  tlio  tipper  part  of  tho  OHSeoua  groove  in 
whit;h  the  nerve  -'a  laid  during  its  pasijage  through  the  jugular  foramen. 
Its  length  is  from  half  a  line  to  a  lino,  and  the  breadth  from  half  to  three 
fourths  of  a  line.  It  ia  placed  on  the  outer  side  of  the  trunk  of  the  nerve, 
and  involves  only  a  part  of  tho  fibres, — a  amall  fasciculus  paaning  over  tho 
ganglion,  anil  joining  the  nerve  below  it. 

The  pe-lrovs  yawiHoH  is  contnioed  in  a  hollow  in  the  lower  border  of  the 
petrous  part  of  the  temporal  bone  (rcccptnoulum  gun^lioli  potrosi),  ami 
meiuurea  about  throe  lines  in  length.  Thin  ganglion  includes  all  the  fila- 
ments of  the  nerve,  and  resembles  the  gangliform  enlargement  of  tho  facial 
nerve.  From  it  arise  the  umall  branches  by  which  tho  glosso-pliaryngeal  is 
coniiocteil  with  other  nerves  at  the  base  of  the  sliull  :  these  are  tbe  tympanic 
nerve,  and  the  branches  which  join  tlie  pneuuo-gastric  and  sympathetic. 

coNiiBcTiNO  ukaschbh,  and  tympanic  branph. 

Froia  [he  pelrons  ganglion  spring  tbrec  small  connecting  Glamcnliu  One  puMs 
to  the  aurienlar  branch  of  the  pneamo-gkiitric,  one  to  the  upper  gangtion  of  the  ^n- 
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pklhetic.  or  via  rrrirA,  idiI  i  lliinl  U>  llie  gang-lioa  of  Ihe  root  of  the  poenina-gMtrie 
nerre,     Tbe  lut  ia  not  codhUhI, 

There  \»  sometimoa  iikewiso  a  filament  from  the  digMlric  bnnch  of  the  facial  nerve, 
whicli,  piercing  tbo  iligastrii;  uiusclc,  juius  tLe  glosso-iiliarjogeal  norve  l>elow  the 
petrous  ^nglioti. 

The  tgixipnnic  brnnch  (oerre  of  Jacohgon),  arineB  from  the  petrous  ganglion,  and  ii 
conducted  to  the  tjmpannm  by  a  apeeial  canal,  tlio  orifice  of  which  i«  in  the  ridge  of 
bone  between  the  jugular  fos*a  and  Ibe  earotid  foramen.  On  the  inner  wall  of  tha 
tympannm  the  noreo  joina  with  a  twig  from  the  sympathetic  in  a  plexus  (tym- 
panic), and  dintrihutes  Glameut«  to  the  membrane  lining  Ihe  lynipaaum  aail  the 
Ensucbioii  tube,  aa  well  aa  one  to  the  feneatra  rotunda,  and  another  tg  the  feneitra 
OTalia, 


Fig.  415. 


Pig.   <1B.— HSBTCH  OTTBK  TtHPIUCO 

fiailroB  oc   Tns   Oiinsu.PaASTii. 

OCll.  NlXVa,    AKD  1TB  CoHRECIlUSS 

(from  Srcscbet). 

A,  BqmuQoQB  part  of  the  left  torn- 
poral  bone  »  B,  petrous  part ;  C,  in- 
ferior maxillary  nfrro ;  D,  internal 
(•rotid  artery  ;  o,  tensor  tyropani 
moiele ;  1,  carotid  plenn ;  2,  a\Xe 
ganglion;  3,  glnsao-pbaryogeal  nerte; 
4i  tympaoic  nerve ;  5,  twigs  to  the 
carotid  plexus  ;  0,  Iwig  to  Teocatra 
rotunda;  7,  twig  tc  feaeatra  oralis; 
8,  jonetion  with  the  large  auperfeial 
patrmal  neiTa ;  S,  small  superficial 
petroaal ;  10,  twig  to  the  tensor  tym- 
paui  muscle;  11,  faclat  nerre ;  12, 
eborda  tympnni ;  13,  petrous  ganiilJon 
of  the  gloaso-jiharyngeal ;  14,  twig  (□ 
the  membrane  of  the  Kastacbian  tube. 


From  the  tympanic  nervB  are 
giren  three  cinnrrli'iij  braarkrf, 
by  which  it  communicales  with 
Otber  nerree ;  and  which  occupy 
obannels  given  off  frdm  the  oBseoai 

canal  throngh  which  the  nerve  onlen  the  tympannm.  One  branch  enten  tbe  carotid 
canal  and  Joinn  with  tbe  sympathetic  on  the  carotid  arl^iy.  A  second  is  united  to 
Ibe  large  superficial  petrosal  ncrre,  aa  thja  lies  in  tbe  hiatus  Fallopii.  And  the 
tbird  ia  directed  upwnrdH.  beneath  the  canal  for  the  tensor  tympnni  muscle,  towarda 
the  surface  of  the  petrous  porlion  of  the  temporal  bone,  where  it  becomes  the  sifiatX 
pelrmal  lurif  ;  and  under  thta  name  it  is  continued  to  tbe  exterior  of  the  skull 
tbrough  a  small  aperture  in  the  sphenoid  and  temporal  bones,  to  end  in  the  otie 
ganglion.  Aa  this  petrosal  nerre  pasxes  the  gangliform  enlargement  of  the  facial,  it 
bu  a  connecting  filament  with  that  enlargement,  which  ta  by  some  cuiuiderod  ila 
prineipol  posterior  l^rminulion. 

Jacobaon  described  au  antcri'ir  or  internal  branch  from  tbe  tympa&ie  oervg  to  tbe 
spbeno-palatine  ganglion. 

BB1KCHB3    DtSTKIBITTED    IK    THE    NECK. 

The  carotid  branditi  coarse  along  the  internal  carotid  artery,  and  nnite  with  th« 
pharyngeal  branch  of  tbe  pnenmo-gaBtric.  and  with  branches  oF  the  sympathetic. 

The  jJutri/ngeal  Irranchfa.  three  or  four  in  number,  unite  opposite  the  middle  con- 
■triclor  of  the  pliarjni  with  branohea  of  the  pncumo-gaslrie  and  sympathetic  to  form 
the  pharyngeal  pkxua.  Nerren  to  the  mucous  membrane  of  the  pharynx  perforate 
the  muaeles.  and  extend  upwards  to  the  baae  of  the  tongue  and  the  epiglottii,  and 
dotrnwarda  nearly  M  the  hyeid  bone. 
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Tha    mtiimlar    brtindtei    are    given    to    tha    Btjlo-pharjngeaa    and    conJ 
muBcleL 

I'oiuilUl'c  Jrvinr/iA'. — When  the  glosao-jiharyageal  nerve  ia  near  Llie  lonsil,  Bnrao 
branoli«8  are  digtribufed  an  ttiAt  body  in  n  hind  of  plciu-i  (cir<:iilu«  tnnslllaria).  From 
Iheso  nervBH  offiicU  .ire  sent  lo  tlie  soft  palate  ami  the  i-llinius  of  llie  faiiccn. 

LingviU  Iir(ini-/iM.^Tlic  gloaso-pbaryDgoal  ni^rve  dividen  mla  two  parts  at  llie 
border  of  the  tongue.  One  turns  to  the  upjier  lurface  of  the  tongoe,  supplying  the 
mueoua  membrane  al  its  baao  :  (bo  iith«r  pBrfor.itCH  the  miucular  struutiirc,  and  endi 
in  the  mucous  membrane  on  tbo  lateral  pari  of  the  tongue.  Same  Glameat«  eitter 
the  circumvallato  papillm. 

Suwmanj, — Tho  glosaivpliaryngeiil  nerro  distributeB  branches  to  the 
mucous  membrane  of  tho  tongue,  pharyuK,  t^rap.inum  na<l  Eustachian  tube. 
The  muaclcs  aupplieil  by  it  are  tome  of  those  of  the  pharjruz  and  ba^e  of  tha 
tongue.     It  is  connected  with  the  following  nerves,  viz.,  the  lower  maullarf 

I  division  of  the  6fth,  the  facial,  the  pneumo-gaatric  (the  trunk  and  branchea 

^^-  of  this  nerve),  and  the  sympathetic 

L: 


PH"EUM<3-GASTRIC  NERVR 


Tho  pneumo-gaatric  nerve  (nervus  vagua,  par  vagum)  haa  the  longest 
course  of  any  of  the  cranial  nervea.  It  extends  through  the  neck  and  the 
cavity  of  the  chest  to  the  upper  part  of  the  abdomen  ;  and  it  aupplies  nervea 
to  the  organs  of  voice  and  respiration,  to  the  alimentary  canal  aa  far  as  the 
stomach,  and  to  the  heart. 

The  filamentH  by  which  this  nerve  springs  &om  the  medulla  oblongata 
are  arranged  in  a  flat  fasciculua,  immediately  beneath  the  giosao-pharyngeal 
nerve,  and  directed  outwards  wltk  that  nerve,  across  the  flocoulua  to  the 
jugular  foramen. 

In  pasaing  through  the  opening  at  the  base  of  the  skull  the  pneumo- 
gaatrio  nerve  is  contained  in  the  same  nheatli  of  dura  mater,  and  surrounded 
by  the  same  tube  of  arachnoid  membrane  as  tho  spinal-accessory  nerve  ;  but 
it  is  separated  from  the  gloaso- pharyngeal  nerve  by  a  process  of  membrane^ 
Id  the  foramen  the  filaments  of  the  nerve  beoome  aggregated  togother  ;  aud 
it  here  presents  a  ganglionic  enLirgemont,  distinguished  as  the  gnnjli/m  of 
the  root  of  tho  pneumo-gaatric.  After  its  paiisage  through  the  foramen,  it 
b  joined  by  the  accessory  part  of  the  spiual-nceeasory  nerve,  and  a  aoooud 
ganglion  is  formed  upon  it,  the  gainjlion  of  Ihe  (runi  of  the  nerve.  Several 
eommunicationa  are  at  the  same  time  eatablished  with  the  surroundiiig 
nerves. 

Tho  upper  gangJion,  or  ponjiion  of  tht  reel  of  the  pneumo-gnstric  Dorvo, 
ntaated  in  the  foramen  jiigulare,  ia  of  a  greyish  colour,  nearly  spherical,  and 
^^  ftbout  two  lines  in  diameter  ;  it  has  filamenti  connecting  it  with  other  nerves, 

^^h  viz.,   with  the   facial,   the  petrous   ganglion  of  the   glosso-pharyngeul,  tha 

^^*  spinal -accessory,  and  the  sympathetic. 

I  The  lower  ganglion,  or  ganglion  of  the  trunk  of  the  pneumo-gaitric  nerve, 

I  it  about  half  an  inch  below  the   preceding.      Oociipying  the  trunk  of  th« 

I  nerve  outside  the  skull,  it  is  of  a  flattened  cylindrical  form  and  redtlislt  | 

t  colour,  and  measures  about  ten  lines  iu  length  and  two  in  breailih.      Th«  i 

I  ganglion  does  not  include  all  the  fibrei  of  the  nerve  ;  the  fasciculus,  which 

1  is  sent  Irom   the   spinal -accessory  to  join  the  vagus,    is   the   part   not   in- 

I  volved  in  the  gnughonic  substance.     It  oanuuunicateiB  with   the  hypoglossal,  . 

^^K  '%!  aud  the  sympathetio  iiervefi. 

^^^^^^  Bumi-g:uitria  nerve  descends  in  the  neck,  between  and  coneealaitl 
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hy  the  iiitema)  jugular  vein  aJi<l  (he  iiitortinl  ckrotll  nrtorj,  nnJ  ^florw/irlB, 
bimilarly  between  that  vein  auil  tlie  common  cnrotiil  artery,  bisiug  enclosed 
along  vith  them  in  the  shcuth  of  the  veiisuls.  As  they  enter  the  thorax 
le  Dervea  of  the  rij^ht  and  left  biUd  pruBeat  sume  points  of  diSereace, 


tno  A:iisiuifi>si!iri   BnAziciiis  ujr 

TBI  NlSHVE^   or    TUK    KlailTH   PlTft 

AKB  NRiaKB'iCiUno  N'ervrs  (fmm 
Skpp«r  ifter    Uinchfcid  and  Le- 

genl  sitb  the  petrous  gitDgtioa  reprc- 
MDted  ;  2',  MTiDection  of  tbe  digutrin 
bnucb  i>{  tbe  facial  nerve  iiitb  the 
glosao-pbarragMl  none ;  3,  ptieu- 
niD-gutria,  witb  both  its  gari^ba  re- 
presented ;  4,  iplDal  a4^o«fl3orj  ;  5, 
bfpogl'fs^l  ;  0,  AQperior  cfrvicoL 
gaJigLloQof  Ibp  sjTDpatbttic;  7.  loc>j>of 
uDLun  between  the  twii  Gnl  ceirical 
EeriEB  ;  8,  carotid  btanob  of  the  •jm> 
pathetic  ;  S,  nerie  of  Jaciib'on  {lym- 
pBDic),  giren  oJ  fmin  tbe  pctrDiii 
gaiigliuD  :  ll>,  its  filaiaenta  lo  Iho 
>7 m pathetic  ;  11,  tirig  h>  tbe  Buata- 
cbi&D  tube;  12,  tirig  to  the  feDef-tta 
oTalia ;  ]3,  twig  to  the  feoettra  ro- 
toodo;  14,  t"ig  of  union  with  t!ie 
small  superficial  [letrDSal  -,  1 B,  twig  a( 
nnion  with  the  larte  suparfiuial  petro- 
sal ;  H,  oCid  gBDgtioD  ;  17,  branch  of 
Lhe  jQgalar  fosia.  giving  a  lilameiit  to 
the  petront  ganglion  ;  IS,  noion 
of  the  spinal  accessor;  with  Ihe  iiqfu- 
nio-gBBtrio  ;  19,  nniiin  iif  the  hyi-o- 
gbjsaal  with  the  Urst  cerrical  nervo; 
20,  union  between  the  sterno-maaloid 
branch  "t  tbe  spiaal  aecesaorj  and 
that  of  the  secoD'l  cerrieal  oerre  ;  21, 
phar^nneai  pie  ins  :  Hi,  superior  Uryngcal  ner>e ;  '^3,  eitemsl  larTngeali  34,  mlddls 
cervical  ganglion  of  the  sympathetic. 

On  th«  right  stie  tbe  nerve  crosaei  ovsr  the  Brut  part  of  the  right  mh- 
.vian  artery,  at  the  root  of  the  neck,  and  its  recurreut  luyngeal  branch 
turns  baokirardH  and  upwards  ronnd  that  vessel.  The  nerve  then  enters 
Iho  thoni  behind  the  right  innominate  vein,  ami  descends  on  the  side  of  the 
trachea  to  the  back  of  the  root  of  the  Iting,  where  it  spreads  out  in  the  pos- 
terior pulmonary  plexus.  It  emerges  from  this  pleius  in  the  form  of  two 
cnrdn,  which  are  directed  to  the  cesophagus,  and  uniting  and  subdividing 
form,  with  similar  branches  of  the  nerve  of  the  left  side,  the  cesophageal 
plexus.  Near  tbe  lower  part  of  the  (esophagus  tbe  branches,  which  have 
thus  interchanged  fibres  with  the  nerve  of  the  left  side,  are  gntbered 
again  into  a  Hingis  tniuk,  which,  descetiding  on  the  back  of  tbe  ceioph.tguF>, 
is  spread  out  on  the  posterior  or  inferior  surface  of  the  stomach. 

Oh  the  lift  tide  the  pueumo-gniitric  nerve,  entering  the  thorax  between 
the  left  carotid  tind  iubclavinn  arteries  and  behind  the  left  innomijiato  vein, 
lies  fiirther  forwards  than  the  right  nei-ve,  tind  crosses  over  the  arch  of  the 
(uirta,  while  its  recurrent  laryngeal  branch  tuma  up  behiml  the  arch.      It 


«»  tut:  chaniat,  ttkrves. 

then  pnsSEB   behinil  tlio   root  of   the    left  liiiig,   adJ,    eraerging  from    the 
poatDriar  puluouary  plexus,  ia  distributed  Uko  its  fellow  to  the  cesophagup. 
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Pig.  in. — Viiw  OS  THE  Nerves  an  ras  KfoiiTU  Paih.  Tnms  Dutribotiok  iSD 
CoNHEmoiis  OK  Till  LxFt  SfDfi  ifriica  Saji^oy  after  HiraclifiiM  &nd  Laveilli),     { 

I,  paenmo-ga-^lric  nene  id  tbe  neck;  2,  g&Dglion  of  its  traak  ;  3,  iti  ddiod  with  the 
Uplnal  ftcceu^rj  ;  4,  its  unioa  ffith  tho  b^pogliHual ;  5,  pbiryo^enl  branch  ;  B,  aupttrior 
larjageivl  neria;  7,  aiternsi  laryngeal:  8,  larjngeal  ploiui ;  9,  inferior  or  r«ear- 
r«nt  lurjngeal;  10,  laptirior  cirJiu  branoh  ;  II,  raidJle  cardiac;  12,  plenirnrm  part 
of  the  nerre  in  tbe  tbiir<ii[  ;  13,  pualcrior  pulmanarj  plexus ;  1i,  lingiul  or  gtutator/  J 
nerve  of  tho  inferior  maiillarj  ;  15,  bjpogli>i.9al.  piuinj  Inti  (be  niaaclei  of  ths  (oogiie, 
giiing  its  (byrvi-bjoiil  l)rincb.  ami  DTiitmg  witb  t«ii;sof  tho  lia^nal ;  13,  Eloua-phar/ageal 
narre  ;  17,  Bpinal  accessary  oerre,  anitia^  by  its  iuner  branch  »itb  the  pasuiD^-gastnc, 
an  J  bj  it4  onber,  p^s^in;  iTibu  thu  aterno-mi^Loid  inii^le  ;  IS,  lec^nJ  c#rrical  nsrve  ;  IQ, 
third  ;  23,  fourth  ;  31,  origin  of  the  phrenii;  nam ;  '22,  23,  fifth,  lixlU,  eercoth,  and 
eigbth  (urrictl  nervus.  fiiriaing  with  the  first  dortal  thg  braobial  plexut ;  24,  oaperiDr 
eerTical  giingliuu  of  tbe  bympathetic  ;  25,  miJlli!  csrriotl  ganglion  ;  20.  inferior  cerrical 
F""-'-—  — iite-1  with  the  first  dorsal  ganglioa  ;  27,  2S,  2H,  30,  UCinl,  third,  fitartb,  and 
tnglia. 
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Inferior!}',  it  fomiB  a  single  truuk  in  front  pf  the  (esoplmgus,  &ad  ia  Bpre«d 
^H  out  ou  the  aotBrior  or  suparior  surface  of  the  stomach. 

^H     There  arc  TarioDB  circiimstanoea  in  llie  didttibulion  of  tbc  pneamo  gastric  ncrreB 

^Bkhich   St    Gmt    Bight  appear  uiomalouii,   but  whicli   are   explained   by  reference 

^Hlo  tbe  pmcetui  of  development.     Tlic  rvcurrrut  direction  of  the  inferior  larjiigeal 

^HbranehcK  in  all  probabililj  ariKCB  from  tbe  extreme  ahartnere  or  rather  absence  of  the 

^fneck  in  the  embryo  at  Gt»t.  aod  from  Ihc  branchial  arterial  arches  having  origioatlf 

oecapied  a  poaitinn  at  a  higher  leiT^I  than  the  parln  in  whicli  those  branches  are 

aUima.telj'  distributed,  and  having  dragged  tbcin  clonn  u  it  were  in  the  descent  of 

the  heart   froni  the  neck  to  ihe  thorax.    The  refurreiit  direction  may  therefore  be 

accepted  as  eviilcnce  of  Ihe  develnpment  of  tboM  nerves  before  the  occarrencc   of 

that  dceeeqt.     The  circumstance  tlial  one  recurrent  laryngeal  nerve  [lasaea  round  Ihe 

■ubclnvinn  artery,  and  the  other  round  the  aorta,  is  eccn  tu  ariite  from  an  originally 

•immctricaJ  disponilion.  when  it  in  lemciubered  that  the  innominate  artery  and  ibe 

arch  of  the  aorU  are  derived  from  corrciixinding  arches  of  lljc  right  and  left  aides. 

The  supply  of  the  back  of  Ihc  utomach  by  the  right  imcamo-gnatric  nerve,  and  the 

front  bj  the  left  nerre,  Is  conticclcd  nith  the  originally  symmetrical  condition  of  the 

alimentary  canal,  and  the  turning  over  of  the  stomach  on  ill  right  aide  in  it*  sab- 

BCquent  growth. 

»BIUNCBE3  or  THE  PNECMO-OiSTBIC  SERVE. 
Some  of  ita  braochea  servo  to  connect  the  pneumo-gaHtric  with  otbet 
nerves,  and  others  are  distributed  to  tliu  muscular  aiiliHtance  or  the  mucoua 
liiiing  of  the  organs  which  the  nerve  supplies.  The  principal  con- 
nectbg  branches  of  this  nerve  are  derived  frora  the  ganglia.  In  the 
dilfereDt  stages  of  its  course  branches  aro'  supplied  to  variouB  organs  as 
follows  : — In  the  jiigukr  foroiocn,  a  branch  is  given  to  the  ear  ;  in  the  neck 
braDches  are  fuiiilKh'.d  successively  to  the  jihorjux,  the  larfni,  and  the 
heart ;  and  in  the  thorax  additional  branches  are  distributed  to  the  heart, 
as  well  as  to  the  lungs  and  the  ceaophagus.  Terminal  branches  in  the 
abdomen  are  distributed  to  the  stomach,  liver,  and  other  orgnus. 

tTOSNBtTISO  BBAirtllES  4NB  iURlCTTLAB  BKANOH. 
OmhmHoiu  httieeai  the  upper  ffnngUon  of  Ihe  vofpis  nerve  and  Ihe  tplnal-iKcetiorif, 
^Khpharyngnd,  and  sijmpnlliHic  nerra, — The  connection  with  tbc  spinalaecessory 
Is  effected  by  one  or  t«o  filamcnfs.  The  filament  to  the  petroun  ganglion  of  Ihe 
glosto-pharynpcal  is  directed  tranavcrscly  ;  it  is  not  always  present,  Tlie  comma ni* 
cslion  with  the  sympathetic  ia  eetablLihed  by  means  of  the  ascending  branch  of  the 
upper  cervical  ganglion. 

The  nurirtilar  hraiich  i«  continued  lo  the  ouler  ear.  Arising  from  Ihe  ganglion  of 
the  root,  this  briDcb  is  joined  by  i  filament  rrom  the  glossopharyngeal  nerve,  and 
then  (um*  backwards  along  (he  outer  buundary  of  the  jugular  roratncn  to  an  opening 
□ear  the  atyloid  process.  Ncit,  it  traverses  Ihe  sobstance  of  the  temporal  bone, 
croMing  the  aijiieduct  of  Fatlopiua,  about  iwo  lines  from  the  lower  end,  and,  reaching 
ihe  Burface  betneen  the  m,'istDid  process  and  the  external  auditory  meatus,  is  distri- 
buted to  the  integument  of  the  hack  of  the  ear.  On  the  surface  it  joins  with  a  twig 
from  the  posterior  auricular  branch  of  the  fai^ial  nerve. 

CtmHf^iiofit  i>f  the  second  tfant/tion  with  Ike  fi'tpofftofisal,  fj/mpafhelic,  find  spintU 
ncrro. — Thie  ganglion  in  connected  by  filaments  with  the  trunk  of  the  hypoglossal, 
with  the  upper  cervical  ganglion  of  the  sympathetic,  and  with  the  loop  formed  be- 
tween the  first  two  cerrical  nerves, 

^H  FBABTMGEAL  BItUtCH. 

^^  The  pharyngeal  branch  ari-ws  from  the  upper  part  of  tho  gnnglkin  of  the 
trunk  of  the  nerve.  In  ita  progress  iuwardi  to  the  phiiryux  this  nerve 
crones,  in  some  CB.iea  over,  in  otherd  uudor  ihe  internal  carotid  arUry  ;  and  , 
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it  divides  into  branches  which,   conjointlj-  with   others  derired   from  the 

glotso-plisi^D^enl,  th»  auperiur  laryBgeal,  and  the  sftDpatbtitic  nerres,  form 
a  plexus  (jihdn/iigtal)  behiiid  the  middle  coiuitrictor  of  the  pharynx.  From 
the  plexus  brsjtchea  are  given  to  the  musculur  structure,  and  to  the  tiiuoous 
uieiubrajie  of  the  pharjiii.  As  the  phoryDgeaL  uerre  crosHeB  the  curotid 
Artery,  it  joiiis  hlameDts  which  the  glosao-phsiryugeal  distributes  on  the  same 
TesieL — I'here  is  sometimeB  a  secoud  pbaryiijeal  branch. 

BcrastoR  liBYKOEu.  branoh. 

This  nerre  springs  from  the  middle  of  the  ganglion  of  the  trunk  of  the 
pneumo-gsstric  nerve.  It  is  directed  inwards  to  the  larynx  bcueuth  the 
internal  carotid  artery,  and  divides  beneath  that  vessel  into  tiro  brunches, 
distiogiiished  as  external  mid  internal  loryugool,  both  of  which  ramify  in 
the  structures  of  the  laryDX. 

The  extcjital  laryngeal  branch,  the  smaller  of  the  two  divudoiu,  gives 
bachwards,  at  the  side  of  the  pharynx,  filaments  to  the  phsryugf»l  plexus 
and  the  lower  constrictor  muacle  ;  and  it  is  finally  proluuged  beneath  tho 
muscles  on  the  side  of  the  larynx  to  the  crico-thyroid  muscle  in  which  it 
ends.  In  the  ueok  this  branch  joins  the  upper  cardiac  nerre  of  the 
sympathetic. 

The  inUmal  laryngeal  branch  is  continued  to  the  interval  between  tho 
hyoid  bone  and  the  thyroid  cartilage,  where  it  perforates  the  thyro-hyoid 
membrane  with  the  laryngeal  branch  of  the  superior  thyroid  artery,  and  dis- 
tributes filaments  to  the  mucous  membrane  :  some  of  these  are  directed  up- 
wards in  the  oryteuo-epiglottideau  fold  of  mucous  membrane  to  the  base  of  the 
tongue,  the  epiglottis,  and  the  epiglottidean  glands ;  while  others  are  roficcted 
dowuwards  in  the  lining  membrane  of  the  larynx,  extending  to  the  chorda 
vocalis,  on  the  inner  side  of  the  laryngeal  pouch.  A  slender  commuuicating  ' 
branch  to  tho  recurrent  laryngeal  nerve  dusccuds  beneath  the  lateral  part  of 
the  thyroid  cartilage.  A  branch  enters  the  arytenoid  muacle,  some  fila- 
iDeuts  of  which  seem  to  end  in  tho  muscle,  while  othen  proceed  through  it 
to  the  mucous  membrane. 

HECURBX.tT   LSRTIroElL  SKANOB. 

Tlie  recurrent  or  inferior  laryngeal  branch  of  the  vagus  nerve,  as  th« 
name  expresses,  has  a  reflex  course  to  the  laiynx. 

The  nerve  on  the  right  lidt  arises  at  the  top  of  the  thorax,  winds  round 
the  subclavian  artety,  and  passes  beneath  tho  common  carotid  and  inferior 
thyroid  arteries  in  its  course  towards  the  trachea.  On  the  left  eidt  the  re- 
current nerve  is  bent  round,  below  and  behind,  the  arch  of  the  aorta,  imme- 
diately beyond  the  point  where  the  obliterated  ductus  arteriosus  is  con* 
nected  with  the  aicli,  and  is  thence  continued  upwards  to  the  trachea. 

E!ach  nerve  In  its  course  to  the  larynx  it  placed  between  the  trachea  and 
QeaophsguB,  supplying  branches  to  both  tubes  ;  and  each,  while  making  iti  | 
turn   round   the   artery,  givee  nerves  to  the  deep  cardiac  plexus.      At  thfl  I 
lower  part  of  the  cricoid  cartilage  the  recurrent  nerve  distributes  branchei  I 
to  supply  all   the  special  muscles   of  the  laiynz,  except  the   erico-thyroid  | 
muscle,  wliich   is  supplied   &om   the   upper   laryngeal   nerve.      It    likewisa  { 
^ves  a  few  offsets  to  the  mucous  membrane,  and  a  single  commuuicating 
filament,  which  joins  the  long  branch  of  the  uppur  laryngeal  nerve  beueath 
'  'e  of  the  thyroid  cartilage^ 
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UROIIC    BKUfURES. 

Branchei  to  the  heart  are  given  off  by  the  pneamo-gastrio  nerve  both  in 
.be  ueck  and  id  the  thorax. 

The  ecmcai  cardiac  branoheB  arise  at  both  the  upp  r  and  the  lower  part 
of  the  neck.  The  upper  branchca  are  gmall,  aod  join  the  cardiac  nerves  of 
the  Bjmpathetic  The  lower,  a  single  branch,  ariseE  aa  the  puuunio-gaatrio 
nerve  is  about  to  enter  the  cheat.  On  the  right  side  this  branch  lies  by  the 
iJe  of  tlie  innominate  artei;,  and  joins  one  of  the  cardiac  nerves  destined 
for  the  deep  cardiac  plexus  ;  it  gives  some  fikmoDts  to  the  coats  of  the 
aorta.  The  branch  of  the  left  aide  crosses  the  arch  of  the  aorta,  and  enda 
in  the  superficial  cardiac  plexus. 

The  (Aoroei-c  cardiac  branohea  of  the  right  aide  leave  the  trunk  of  tho 
pueumo-gastric  aa  this  nerve  lies  by  the  side  of  the  trachea,  and  soms 
are  also  derived  from  the  first  part  of  the  recuiTcDt  branch  :  they  paaa 
inwards  on  the  air-tube,  and  end  in  the  deep  cardiac  plexus.  The 
corresponding   branches   of   the   left   aide    come    from    the   left   recurrout 

tiryngeal  nerre. 
putuoNART  BKAicoasa. 
Two  sets  of  pDlmouary  branches  are  distributed  from  the  pneumo-gastrio 
BiVK  to  the  lung  ;  and  they  reach  the  root  of  the  lung,  one  on  its  fore  part, 
tbe  other  on  its  posterior  aspect.  I'lie  anterior  pulmonary  nerves,  two  or 
three  iu  number,  are  of  Email  size.  They  join  with  filaments  of  the 
sympathetic  ramified    on    the   pulmonary   artery,   and   with    these    nerves 

■poii8titui«  the  anteriur  pulmonary  plexui.  Behind  the  root  of  the  lung  the 
|meumo>gastric  nerve  becomea  flattened,  and  gives  severs!  branches  of  much 
larger  size  than  the  anterior  branches,  which,  with  filaments  derived  from 
the  second,  third,  and  fourth  thoracic  ganglia  of  the  sympathetic,  form  the 
poiltrioT  yMlmonary  pfunii.  OSsets  from  this  plexus  eztirnd  along  the  rsmi> 
ficationa  of  the  air-tube  through  the  Bubstance  of  the  lung. 


I 
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The  <Bsophagiis  within  the  thorat  receives  branches  from  the  pneiimo- 
gastric  nerves,  both  above  and  below  the  pulmonary  branches.  The  lower 
branches  are  the  larger,  and  are  derived  from  the  aiophageal  pltxiu,  formed 
by  connecting  cords  between  the  nerves  of  the  right  and  left  sides,  while 
they  lie  iu  contact  with  the  cesophagua. 

QASTRIC    BBAHCHES. 

The  branches  distributed  to  the  stomach  ((/aitrie  nervtt)  are  the  terminal 
branches  of  both  pneunio- gastric  nerves.  The  nerve  of  the  left  side,  on 
arriving  in  front  of  the  oeaophagus,  opposite  the  cardiac  orifice  of  the 
stomach,  divides  into  many  branches  :  the  Ltrgcst  of  these  extend  over  the  fore 
part  of  the  stomach  ;  otliers  lie  along  its  smidl  curvature,  and  unite  with 
branches  of  the  right  nerve  and  the  sympathetic  ;  and  some  filameuta  are 
continued  between  the  layers  of  the  small  omentum  to  the  hepatic  plexus. 
The  right  pneumo-gostiic  nerve  descends  to  the  atomach  on  the  back  of  the 
gidlet  and  distributes  branches  to  the  posterior  surface  of  the  organ  :  a  part 
of  this  nerve  is  continued  from  the  stomach  to  the  left  side  of  the  cceliaa 
plexus,  and  to  the  splenic  plexua  of  the  sympathetic. 

Summary. — The  pneumo-gastrio  nerves  supply  branches  to  the  upper  part 
the   alimentary  canal,  viz.,  the  pharynx,  casopbagus,  and  stomach  with_ 

e  liver  and  spleen  ;  and  to  the  respiratory  passages,  namely,  the  . 
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^H.Vig-  416. — View  or  tiiK  D[iiTRiBDrios  xrn  OonnEcriosa  ht  tiii  FiriuMo-dAnBia  urb 
^H  SiMFATHETio  NiKTig  UN  TBE  RiOHT  SiDi  (fruni  llinchfeld  and  LeTeilk').      { 

^^m_  a,  luhrjrinal  gtnnd  ;  h,   BuLlingaul  gland;  c.   BubmuilliLrj  ginad  and   facial  artfrj ; 

^^^  thjroid  gland,  polled  forvarda  lij  ■  hook  ;  t.  Inches,  belnw  wblch  in  the  right 
hronchoa  cdI  actuai  ;  /,  the  gullet ;  ^t  the  flomoch,  divided  near  the  pylonu  ;  i,  Inua- 
Term  colon,  with  aonie  SMi  of  iDt«tine  below. 

A,  beitrt,  Blightlj  tamed  iiide  to  show  the  cardiac  pleius,  kc.  ;  B,  nortic  arch,  drnirn 
forirard  b^  a  book  ;  C,  iDnomiQale  arterj  ;  D,  mbclarian  artery,  of  vbicb  a  portion  haa 
becD  reiDoved  to  ahow  the  aympatlietic  gaoglia  ;  E,  lofcrior  thyroid  art«ry  ;  P.  a  dif  ided 
part  of  the  eil^rna]  carL>tiJ  artery,  upon  vliit^h  ntua  a  aerToos  pTexaa  ;  0.  internal 
carotid  emergiog  from  Iti  caiia!  Buperlnrlj';  H,  thoracic  anrta;  K,  inWrcnrtal  vein;  L,  pnl- 
monar^  traok,  the  rinht  bmneb  cut ;  £1.  auperior  vena  cava  ;  0,  intenxntal  arlfrj. 

1,  dliai7  nene*  of  the  eyeball  ;  2,  brancb  of  the  ocalo-motor  to  tlie  Inferior  obliqn* 
mnscle,  nnnected  with  the  ophlbalmie  ganglion ;  3,  3,  3,  the  three  principal  dlviaionB  of 
the  trifacial  nerre  ;  4.  opbtbalmlc  ganglion  ;  5,  apheno- palatine  ;  6,  otic;  7,  aiibmaiillary ; 
8,  Bubliognal ;  9,  aiitb  oerre  ;  10,  fiuial  in  ita  canal,  nniting  with  the  ipbcnD- palatine 
and  otic  ganglia;  11,  gloaKk-pbarTDgoal  ;  13.  n'gbt  pnen mo-gastric ;  13,  lofl  pneumo- 
gastric  ■t>read1ng  on  the  anlerinrmirraM  of  the  stomach  ;  14,  spinal  accessor;  ;  lA,  bypo- 
gliiaul :  Ifi,  upper  nerre  of  the  cervical  pleiui ;  17,  middle  nerve  of  the  brachial 
plexaa  ;  13,  intercoatal  nervea;  21,  anpenor  cervical  ganglion  of  the  sympatbetic,  con- 
nected with,  22,  tympanic  nerve  of  Jacobaon  ;  23,  carotid  branch  of  the  Vidinn  nerve; 
24,  cavemooa  pltjaa;  2!>,  ojihthalmic  tvig ;  £6,  filament  to  the  pituitary  gland;  27, 
union  with  the  apper  oerviail  nerves  ;  !S,  point*  to  the  pneumo  gastric  nerve,  close  to 
tbe  pharyngeal  and  earotid  bpaiicbca ;  29,  points  to  the  interior  laryngeal  nerve,  clow 
to  the  pharyngeal  and  inter  carotid  pleiuies  ;  30,  laryn^'enl  branch  joining  tbe  Urynt-i^al 
pleiua ;  31,  great  sympathetio  nerve  ;  32,  auperior  cardiac  nei've ;  33,  middle  cervical 
ganglion  ;  31.  twig  connecting  the  ganglion  with,  35,  the  recurrent  ;  3S,  middle  cardiao 
nerve  ;  37,  great  aym]>athetic  nerve  ;  3H,  inferior  cervical  ganglion  :  below  37,  branched 
from  tbe  ganglion,  pasiing  round  tbe  subcUviau  and  vertebral  artciiei ;  30,  the  line  fmrn' 
this  number  cros»e«  Ibc  nerven  pnicecdlng  from  the  bnchial  plexna ;  tO.  eyinpalbetio 
tvjga  flUn^inndin^  the  miliary  arter;  ;  41,  brancb  ef  union  vith  the  firit  intercostjil- 
nerve  ;  the  line  from  tbe  letter  e,  pointing  to  the  tracbear  croaaea  the  superior,  middle, 
and  inferior  cardiac  nervce  ;  42,  eanliac  pleiua  and  ganglion  ;  43,  44,  rigbt'and  left  coro- 
nary pleiaeea;  i5,  46,  tboracio  portion  ef  the  great  aymputbetic  nerve  and  ganglia,  ahowing 
their  connectioni  with  the  intercoatal  nervea  ;  47,  great  aplanchnie  nerve  ;  48,  aemllunar 
ganglion  ;  4D,  leaser  aplanchnie  ;  SO,  solar  plexus;  CI,  union  with  the  pneumo-gaetrie 
Dene  ;  &2,  diaphragmatic  plexna  and  ganglion ;  G3,  corunar;  pleins ;  Si,  hepatic  ;  S5, 
splenic  ;  53,  anI^e^iur  mesenteric  ;  £7,  renal  pleiLoi. 

tracbea,  anil  ita  diviaiooa  in  the  lungs.  These  nerves  give  britnches  likewise 
to  the  heart  nud  great  vessels  by  means  of  their  coinnuiiiication  with  tlie 
cardiac  plexus.  Each  pneamo-gaatric  nerve  is  connected  with  the  following 
cranial  nervea — the  spinnl-ncceFisonr,  gloBso-pharjngeul,  fai:ial,  and  hypo- 
glossal ;  also,  with  some  spinal  uurvea  ;  and  vith  the  sympathetic  in  tbe 
nock,  thorax,  and  abdomen. 

^B  SriNAL-ACCESSORT  NERVE. 

^H    ^s  Bpiual  nerve  accessary  to  the  vagus,  or,  as  it  is  shortly  named,  the 

^spinal-accessory    nerve,    consists   of  two    parts  ;  one    (accessory)   joins  the 

tmnk   of  the  pneumo-gastria  ;  tlio  other  (spinul)  cuds  in  branches  to  the 

rruo-mastoid  and  trapezius  miisulus. 
The  inUrnnt  or  aaeanory  prirt,  the  smaller  of  the  two,  joioB  in  the  foramen 
of  eiit  the  ganglion  ou  the  root   of  the  pneii mo-gastric,   by  two  or  tbrco 
filaments  ;  and  bating  passed  from  the  skull,  blends  with  the  trunk  of  the 
pneumo-gaatric  beyond  its  second  ganglion,  as  already  said. 

It  is  staled  by  Dendz  (hat  a  Elament  is  given  from  Ibc  spinal-accessor?  to  .the  phS' 
Tjngeal  nerve  above  the  place  of  Junction  with  (he  pneu  mo-gastric,  and  iliat  fibrils  of 
tbe  Mime  nerve  have  been  traced  into  each  of  the  muscular  offsets  of  the  pneuina- 
B»«tric  norvo.     (Bonds,  "  Tract,  do  connexu  inter  nerv.  vag,  ct  accesa,     I83ti.'*) 

The  »->*«»»J  «w»iin»  nt  t.ha  nnr»a  ■^m.n....if.taa  ^ith  the  accessory  port 
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iu  tbo  foramen  jugulate.  After  isEuiug  from  the  forameu,  the  oerve  is  directed 
baclmanis  across  the  mt«rDal  jugubkr  vciu,  in  bouic  cases  o\  er,  io  otherii  uuder 
it,  auil  perforates  the  steruo- mastoid  muscle,  supplying  this  with  brtuichec, 
aud  joining  amougst  the  fleshy  fibres  with  branches  of  the  cervical  pluxua. 
Desceuiliug  iu  the  next  place  acrobs  the  neck  behind  the  stomo- mastoid,  tba  i 
tiorce  possos  beneath  the  trapezius  inuiicle.  Here  it  forms  a  kind  of  plexua  , 
nith  branches  of  the  third  and  fourth  cervicnl  nerves,  and  distributes  £]&• 
meuts  to  the  trapeziua,  which  extend  nearly  to  the  lower  edge  of  the  muida, 

NINTH  PAIR  OF  NERVES. 

The  hypogloMAl  or  ninth  cnmial  aervo  is  the  uotor  nerve  of  the  tongue, 
and  in  part  of  some  muscles  of  the  neck. 

Tbe  filaments  by  which  this  nerve  arltci  from  the  meJulla  oblongata  are 
collected  into  two  biuidles,  which  converge  to  the  aiiti^or  condyloid' 
forsmou  of  the  occipital  bone.  Each  bundle  of  fiUmcuts  perforates  the 
dura  mater  ceparataly  within  the  foramen,  aud  the  tico  are  joined  after 
they  have  passed  through  it. 

After  leaving  the  cranium,  this  nerve  descends  almost  vertically  to  tha 
lower  border  of  the  digastric  muscle,  where,  changing  its  course,  it  ta 
directed  forwards  above  the  hyoid  bone  to  the  under  part  of  the  tougue. 
It  lies  at  first  very  deeply  with  the  vagus  nerve,  to  wl^ioh  it  ia  connected  ; 
but  passing  between  the  internal  carotid  artery  and  the  jugular  veiu,  it 
curves  forward  round  the  occipitiU  artery,  and  then  crosses  over  the  eiterual 
carotid  below  the  digastric  muede.  Above  the  hyoid  bone  it  is  crossed  hy 
the  lower  part  of  the  stylo-hyoid  muacle  and  posterior  belly  of  the  digastric, 
and  rests  on  the  hyo-glossus  muacle.  At  tbe  anterior  border  of  the  byo- 
gloasus  it  is  connected  with  the  gustatory  nerve,  and  is  contioued  in  tha 
fibres  of  the  geiiio-byo-glossus  muscle  beneath  the  tongue  to  the  lip, 
dintributing  branches  upwards  to  the  muscular  subBtance. 

The  princiiia!  braiichet  of  this  nerve  are  distributed  to  the  muscles 
ascending  to  tbe  larynx  and  hyoid  bone,  aud  to  those  of  the  tongue  ;  a  few 
Berve  to  connect  it  with  some  of  the  neighbouring  nerves. 

In  animals  llie  ninlli  nerve  not  unlreqaeDlly  possesses  a  posterior  root  furnished 
with  a  ganglion,  in  the  sane  maniicr  as  thai  of  a  spinal  nerva. 

OONNECTIHO    BRANCRBS. 

Connettion  vrilh  the  pnrumo-g<iitric.—C\tiee  to  the  skall  the  hypoglossal  nerve  U 
connected  with  the  second  ganglion  of  the  pnenmo-gaatric  by  leporate  lilameala,  or 
iu  some  instances  Ihc  two  nerves  arc  uniM  so  as  to  form  one  maas. 

Union  with  llie  a^pupnthflic  andfirtl  tu-o  ipinid  niricj. — Oppoeile  Ihe  first  cervical 
Tcrtebra  llie  nerve  coimuDDtcnta  by  Ecvcral  Inigs  « itb  (he  ujiper  vcrviml  pxiRlion 
of  the  siimpatbctic,  and  with  the  loop  uniting  the  Srrt  two  spinal  nerves  in  front  of 
tbe  Bliss. 

lirUSCULlB    AST)    LINaUAL    BBANCHEB. 

Da^tjiding  branch  of  the  ninth  nerre. — This  branch  (r.  descendens  noni),  , 
leaves  tbe  ninth  nerve  where  this  turns  round  the  occipital  artery,  or,  some- 
times, higher  up.  It  passes  downwards  on  the  surface  of  the  sheath  of  ] 
the  carotid  vessels,  gradually  crossing  from  tbo  outer  to  the  inner  side, 
gives  a  branch  to  the  anterior  btlly  of  the  omo-byoid  muscle,  aud  joins! 
about  tbe  middle  of  the  neck  in  a  loop  with  one  or  two  branches  from  { 
the  second  and  third  cervical  nerves,  forming  the  ania  hypogloui.  ITmJ 
concavity  of  this  loop  is  turned  upwards  ;  and  tbo  connection  between  i 
the  nerves  is  effected  by  means  of  two  or  more  interlacing  filaments,  which 
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enclotu:  aii  irrugiilurly- shaped  spocu.  Fivm  this  iuteriacoiuejjt  of  the  AerTeB, 
fil-imuuta  &re  oouliuued  bookwiuilH  to  the  jiofcLerior  belly  of  the  omo-hyoid, 
aud  duHiiwAnls  to  the  ttteruo-liyuid  Slid  stemo-thyruid  muscles.  OccoHiouidly 
a  filajueut  U  coutiuuud  to  the  chent,  where  i(  juixia  the  c«.  diac  and  pL[«iue 
^itrvoa. 


Pig.  41S. — TlK«  OF   TDE    DiaTRIDDTIOir  or   THI    Spt.llL-AoCEBBnilT    ASD    nTrOCI'>gUL 

Nuivu  (froio  Ssppej  after  Hirachfeld  aod  LeTelII£).      \ 

I,  lingtud  aetye  ;  1,  pneuaio-gutriciierTe  ;  S,  Boperior  }arjn)i»l  (r?prewDt«d  too  large) ; 
t,  eiteroal  Itu-yngcal  hruicli  ;  6,  Bpiniil-MCceMrr  ;  0,  aecoDil  cervioal  ;  7.  third;  8, 
fonrtb  ;  9,  origin  oi  the  phrenic  nerve  ;  10,  origin  of  the  branch  to  the  flubcbviu&  mu«le  ; 
1 1,  nuterior  thoracic  nerven;  12,  hjpogloBBBi  nerve  ;  13,  ilA  deaoending  branch  ;  11,  com- 
maoicsting  branch  from  the  cervical  nerves;  lf>,  16,  13,  19,  descending  branchea  from 
the  pieiifurm  uiiioa  of  theae  nerves  to  the  Bleroo-hjoid,  ate rno- thyroid,  and  omo^kijoid 
maac'ei ;  17,  branch  from  the  deacendeiia  noni  to  the  upper  beJly  of  Ibe  omo-hjoid 
mnacU;  20,  branch  from  the  hj'fiiigltwn.l  nerve  to  the  tbjradijuiJ  muacle ;  21,  comtnnai- 
oating  tings  from  the  bjpogloesat  t^>  tlje  lingual  nerve ;  22,  lermiaal  dialribulion  of  the 
fajpogloBaal  to  the  mnnclea  of  tba  tongne. 

It  in  not  uncommati  to  find  the  descending  branch  of  the  nintb  neirc  within  the 
■lieklh  of  (be  large  cervical  veaacla,  and  in  such  casea  it  ia  placed  either  over  or  under 
the  TeiiL  Thia  nerve  in  some  iMei  appcara  to  be  derived  either  all^getlinr  from  the 
pncunio-gaitric,  or  from  lioth  the  pntumo-pwtrie  end  hypogloneal  nerves.     There  i( 

Itrery  ica.ton,  however,  to  lielieve  that  Iheae  varlctii>s  ia  arigjii  arc  oulj'  apparent, 
kaiDg  from  the  temporary  ftdhcaioa  of  the  filaments  ol  Ihia  bnuich  to  Ihoie  of  the 
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pneumo  gaetrio.     It  li  probaMe,  moreoTer.  Ihnl  the  desteiiden!!  noni  hw  lillle  if  anf 
real  origin  fram  lli?  liypngliMRnl  nen-e :  I.uiwlikii  elslea  it  u  llie  result  of  nunii^rnni 
Tewnri'lies  on  the  Iiumnn  eulijcrl  Uial  llie  desceDiJens  nniii  usually  contains  do  Tilft'  \ 
menta   From  the  hypo^iotiEdal,  hut  ia  a  hraoch  Trom  the  first  Bud  secoud  c<;rvii:a1^  tem-  j 
pomrily  asrauiated  with  the  ninth  neirc  ;  and  tfaie  quite  sgreca  with  the  circumstance  I 
that  in  the  dome.'tic  animnU  the  hranchen  supplied  to  those  muscles  to  which  tha 
deBec&denB  noni  of  the  human  Butiject  is  diatributcd  come  from  the  eeiTical  plexui. 

Priiii-Ae*  fo  mtiicles  and  Wie  tongitr., — The  branch  to  the  thyro-hyoid 
muscle  is  a  fiepnrato  twig  g'wea  off  from  the  hypogloRaal  nerve  as  it 
spproachen  the  hynid  hooe.  The  nerve  supplies bmnches to  the  Bt;Io-hyoiil, 
hyo-gloBsun,  geiiio-hyuid,  and  genici-hyo-glossus  muscles  as  it  becomes 
coutiguouB  to  each,  rd'I  when  arrived  close  to  the  middle  of  the  tongue 
with  the  raniiie  artory,  gives  olT  several  long  sli-nder  branches,  ichich  pass 
upnarila  into  the  substance  of  the  organ.  Some  filiuneuts  join  with  othen 
proceeding  from  the  gustatory  nerve. 

A  limnrh  is  described  as  uniting  with  its  fellow  of  the  opposite  nidc.  in  the  sub- 
stance of  the  geniu-hvoid  niitecU  or  lictwecn  it  and  the  gcniogloiAiis.     Thin  h>op.  as 
also  the  nnsa  hvpoglosii.  is   recommended  by  Hjrtl  at   a   particularly   favourable  I 
exnmplo  for  the  olwcrvntion  of  nerve  Gbrce  returning  to  the  nervous  centres  wilhoal  j 
distribution,  to  which  he  gives  the  name  of  "nerves  without  cndn."    ("  Nat.  Hist,  [ 
Review,  .Ian.  lEdS")    That  in  the  ansa  hypoglossi  an  interchan^  of  fibres  lakei ' 
place,  so  that  a  filament  of  the  spinal  nerve  is  directed  upwarda  alotig  the  Iiranch  of 
the  hypoglossal,  and  rice  vered,  was  noticed  by  Cruveilhicr. 

Summnri/.— The  hypoglossal  nerve  supplies,  either  alone  or  in  union 
■with  branches  of  the  spinal  nerves,  all  Ihe  muscles  connected  with  the 
OB  hyoidcs,  including  those  of  the  tongue,  with  the  exception  of  the  digastric 
imd  Btylo-byoid,  the  mylO'hjoitl  and  the  middle  constiietor  of  the  pharynx. 
It  also  Fupplias  the  stenio -thyroid  muscle. 

It  is  connected  with  the  following  nerves,  vir- ,  pneumo- gastric,  gustatory, 
three  upper  cervical  Berve»,  and  the  sympathetic. 


B.    SPINAL  NERVES. 

The  spinal  nerves  arc  characterised  by  their  oriyin  from  the  spinal  corJ, 
and  their  direct  transmiRaion  outwards  from  (be  q>iuid  canal  in  the  intervals 
between  the  vertebrre.  Taken  together  these  nerves  consist  of  thirty-one 
pairs  ;  and,  according  to  the  region  in  which  they  iu-ue  from  the  spinal 
canal,  they  are  named  cervical,  dorsal,  bmibar,  sacral,  and  coccygeal. 

By  universal  uiuige  each  pair  of  nerves  in  the  dorsal,  lumbar,  and  aacral 
regions  is  named  in  correxpoiidence  with  the  vertebra  bvncath  which  it 
emerges.  Tlitre  are  thus  left  eiyht  pairs  of  nerves  between  the  cranium 
and  the  first  dontikl  nerve,  the  fir^t  being  ))laoed  above  the  ntlas  and  tlio 
eighth  below  the  seventh  cervical  vertebra,  which  are  reckoned  by  the 
majority  of  writers  as  eight  cervical  nerves.  Tlie  nerves  of  the  thirty  first 
,  pair  emerge  from  the  lower  end  of  the  sacral  canal,  below  the  first  vert«bra 
of  the  coocyi,  and  are  named  coccygeal. 

Although  the  plan  of  counting  eight  cervical  nerves  is  conlinned  in  this  work  for 

the  B^c  of  convenienee.  it  being  that  which  is  most  frequently  follawcd,  it  is  liy  no 

|.jn*ana  intended  to  represent  this  method   as  scientifically  correct.      The  plan  ofi 

Villi*,  wbn  reckoned  the  suboccipital  as  a  craninl  nerve  had  St  least  the  adiantagfl  ■ 

iJliBtil  made  the  numben!  of  the  remaining  seven  cervical  nerves  eorrcApond  each  | 

I  With  the  vertebra  beneath  which  it  emerged,  as  do  the  dorsal,  lumbar  and  saeral ! 

nerves;  sad  if  the  Eubueeipital  nerve,  nhitc  recognised  as  the  first  spiuai  nerve,  be 
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«pl  (iistintt   from  the  seven  which  sncceei], 

U  inughl  in  aomo  bcIiooU,  a  n  omen  c  la  I  lire 

I  arrived  itl  much   leu  objectiaaable  than  tbat 

»hieh  ii  most  prevalcnl.    A  lefercncc,  liuwctpr, 

development  {p.  17)  will  remind  tbe  reader 

bat  in   tbe   primordial  verlebnc  each  apina! 

'nerve  is  originallj  oilualed  aboie  the  riband 

tnasTerBC  procoM  bcli>nging  to  llie  same  Kg- 

mem ;   and  it  will  l>ccainG  apparent  that  the 

acientifieall/  aucuraic  aomeni'lature  of  oorvea 

might  l>c  rather  to  name  ciu:b   ta  aecordarico 

•ith  the  number  of  ihe  vertebra  below  it.    Thus 

the  eighth  cervical  uerre  would  be  cidled  &rnl 

donal,  and  so  on. 


P^. 


.  li!0. — DuaEiimaTio  OuTLin  or  the  Boots 

aXD    PlR9T     Put     or    THX    t>PIIIl[>    Nhhvks, 

looRTaia  WITH  taa  8vMr*TH»Tio   Coru   oi 

Oai   BID*.      I 


The  viav  ii  tajcen  &Dm  before.  In  the  upper 
part  of  the  figare  tbe  poaa  Varolii  and  meiloUa 
oblongata  are  repreaeoted,  and  from  V,  to  IX, 
tbe  roota  of  the  (evcral  cranial  nerves  frnm  Iha 
tribclal  to  tbb  bjpoglosAal  are  iodiaited.  On 
tbe  led  side  CI,  ia  placed  oppoaite  tbe  tir^t  cer- 
lical  ot  auborcipiul  nerie;  and  the  namberi  i  to 
8  following  belov  iodicate  the  correuioridiag 
DErvei;  Br,  iodlcateu  tbe  IracbinJ  pleiiii; 

I,  is  placed  op]>oiiite  tbe  intercostal  part  of  tbe 
fintdoraal  nerve,  and  tbenaait>«rB  2  to  I'J  follow- 
ing mark  the  correapouding  dcriwi  nertea]  LI, 
the  Grat  lumbiir  nerve,  and  the  i]D[nbera  2  to  5 

lleaiag  the   remaining  lambar  nerves;  Cr,  the 

lerior  ernral,  and  o,  the  obturator  nerve  ;  SI, 
(he  firat  eaeral,  and  the  folbwing  unmbera  2  to  5, 
the  remaining  sacial  nertes;  6,  tbe  coccygeal 
nerve;  Sc,  the  great  sciatic  nerve;  x,  v,  the 
filum  terminale  of  the  cord. 

On  the  right  side  of  the  figure  the  following 
letters  indicate  parts  of  tbe  ajmpathetii:  nerves  ; 
Til.  1,  the  loj^erior  cervical  gaaglion,  eom- 
munieating  vith  the  npper  cervical  spinal  nerves 
and  cootiaued  below  in  the  great  sympathetic 
eord  ;  b,  the  middle  cervical  ganglion  ;  e,  d,  tbe 
lower  eervical  ganglion  nniUsI  wilb  the  fii^t 
dorsal  ;  d',  tbe  eleventh  dorsal  ganglion  ;  from 
the  hfth  to  the  ninth  dorsal  ganglia  the  origins 
of  tbe  great  iplanehnic  nerve  are  tbonn  ;  I,  the 
lowast  donol  or  upper  lumhnr  ganglion  ;  u,  the 
Upper  Moral  ganglion.  In  the  wi^ole  extent  of  the 
■jmpatfaetic  c»td,  the  twigs  of  union  with  tbe 
■pinal  nerves  are  Bbo«n. 


,i     Rr 
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SometimM  an  additional  Mccfgeal  nerve 
exlsla.  Among  acven  cases  whicli  appear  to 
luve  been  einmiticd  with  great  care,  I 'rofcssdr 
Seblemm  ("Obuervat.  Neurologicie,"  Borolioi, 
1S34)  found  two  cac<.'jg;eal  ucrvea  an  each  side 
in  one  instiace,  and  on  one  sido  in  another 
ca«c.  In  all  the  rest  there  was  onlj  a  single 
coccygeal  nerve  on  eadi  side. 


TIIE  SPINAL   NERVES. 

THE  ROOTS  OF  THE  SPINAL  NERVES. 

Bach  Hpinal  nerve  springa  from  the  Hpiaal  cord  bj  two  rooti  vbicb 
ftpproach  one  another,  nnd,  aa  they  qiiit  the  »pinal  cfuinl,  join  in  tbo 
corrcBponrliug  intervertebral  foramen  into  a  single  cord  ;  and  each  oord  w 
formed  soparatea  immoiliutely  into  two  divisioriB  one  of  whioh  is  dtatined 
for  parts  in  front  of  tlio  spine,  the  other  for  parts  behind  it. 

The  pnaterioT  roots  of  tbo  nerves  aro  distin^iKhed  from  the  anterior  raota 
by  their  greater  eixe,  aa  well  as  by  the  greater  thioknos  of  the  fasciculi  of 
which  they  are  compoaed.  Each  spinal  nerve  is  fumiBhed  with  a  ganglion  ; 
but  the  first  cercical  or  sub-occipital  nerve  is  in  lome  cases  without  one. 
The  size  of  the  gnngliu  ia  in  proportion  to  ibat  of  the  nerves  on  which  they 
are  formed. 

The  ganglia  are  in  general  placed  in  the  intervertubral  forAmina,  imme- 
diately beyond  the  points  at  which  the  roots  pErforato  tbo  dura  mator  lining 
the  tpinal  canal.  The  first  and  iiecDud  cervical  nerves,  however,  wliich 
leare  the  spinal  canal  over  the  lamiim  of  tbo  vort«bnc,  have  their  ganglia 
oppOHite  those  parta.  Tlie  ganglia  of  the  aacral  nerves  are  contained  in  the 
fipinal  canal,  that  of  the  last  nerve^  being  occftiiioiittlly  at  mmo  distanoe  from 
the  point  at  which  the  nerve  is-iues.  The  ganglion  of  the  coccygeal  nerve 
it  placed  within  tbe  canal  in  tbo  sac  of  dura  mater,  and  at  a  variable  di«- 
tance  from  the  origin  of  tbe  iier¥a. 

Fig.  421,  Fig.       431.— Dirrunt 

Views  or  t  PoaTtoa  or 
TBI  SpiKiL  Caan  nu» 
Tua  CiarioiL  Ktctos 
WITH  TEii  RooTi  cr 
Tni  KiRVis.    Sliiibilj 

CD  I  urged. 

In  A.  the  anttrior  tnt- 

fiwM    of    th«     llftfCiatAQ     LB 

■bovn.  tbe  aatcriopT  oerrr- 
tnot  of  Ilia  rigbl  nitt 
being   divuled  ;    In   D,    * 

VitW    of  lllO    IlKllt    Biit  u 

given  ;  ia  C,  the  up(«t 
■  nrfacfl  ii  ahora  j  la  U^ 
llie  nerre-roala  and  ^i^ 
glioo  an  iliovii  fnin 
Iwluw.  1,  the  aalcHat 
median  finqn ;  S,  poe- 
tcTik>r  mvdiaD  fivnuv;  3b 
ftntcrior  lutond  duffmV' 
sioQ,  OTtfr  which  llu  ante- 
rior nerTc^rooU  ars  mc* 
lo  M\in»d :  1,  poatcniW 
lateral  KTOottk  iou  wUoh 
ihe  pottnior  raau  are 
MfD  t>i  sink ;  (,  aatetior 
rvat>  |juiin|  lb*  g*ii(llea ; 
C.  in  A,  tba  astirioT  R«t 
dItfJnl ;  R,  the  poMerinr  nwU,  the  flhn*  nf  whi«h  aoUr  lh«  (ruglion,  «'  ;  7,  tbe  aaited 
or  eoniMuoil  nvrre  ;  7'.  llu  piietorinr  rrimsr;  braD^h  ms  in  &  aad  D,  lo  b«  derived 
in  part  Fium  the  anUriot  and  in  p»rt  from  the  pHtctirr  root. 

The  libren  of  tbo  iioatcrior  root  of  thr  norre  divide  into  two  biindlos  ai  thay 
Approach  tbo  ganglion,  and  the  inner  eitramity  of  Iha  oval- shaped  gkoglloa 
i»  •nmetimea  bilobate,  the  lobm  oomiponding  lo  ibe  two  hatidlee  of  Bbmi 
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SIZE   AND   STRUCTURE.— MODE   OF   DIVISION,  OH 

ThcH  Gbrcj  in  msn  snJ  the  mamtnaUt  ippoar  lo  piM  through  the  ganglion  with- 
out union  Tilh  ilA  ceils.  The  celts  arc  both  unipolnr  mnd  bipolar,  but  the  fibres  con- 
necleJ  wilh  them  all  ptus  to  the  periphery  (Kjllikcr),  ao  th:it  beyond  tho  finglion 
the  posterior  root  of  thfi  oBrre  baa  received  nn  additianil  ut  of  ilbrea  besidet  tho«o 
which  it  coDUina  before  reaching  the  gangliDn,  In  fithu,  on  the  coatrv}',  all  Ihq 
fibres  of  the  posterior  root  are  oonnectcd  with  the  oppoiiite  «xtremitieB  ol  the  bipolar 
celia  of  the  ganglion. 

Tho  anterior  rooti  of  the  spinal  nerves  are,  as  will  be  inforrecl  from  what 
has  been  already  stated,  the  anwUer  of  the  two  j  thoy  are  devoLJ  of 
guiglionia  enlargement,  and  tb«ir  fibres  are  collected  into  two  bundles  near 
the  intervertebral  ganglion,  as  in  the  pasteriut  root. 

Sue. — The  roots  of  the  upper  aeriricU  ticrees  are  smaller  than  those  of  the 
lower  nerves,  the  Brat  being  much  the  smallest.  The  posterior  roots  of 
these  nerves  exceed  the  anterior  in  size  more  thitn  in  the  other  npinal  nerves, 
and  they  are  likewise  composed  of  fascicnli  which  are  considerably  larger 
than  those  of  the  anterior  roots. 

The  roots  of  the  dorsal  nerccs,  exception  being  made  of  tho  first,  which 
resembles  the  lowest  cervical  nerves  and  ia  associated  with  them  in  a  part  of 
its  dbtribution,  are  of  small  size,  and  vary  but  slightly,  or  not  at  all,  from 
the  second  to  the  hat.  The  fasciculi  of  both  roots  are  tbialy  strewed  over 
the  spinal  cord,  and  are  slender,  those  of  the  posterior  exceeding  in  thickness 
those  of  the  anterior  root  In  only  a  smalt  de);ree. 

The  roots  of  the  lower  lumbar,  and  of  the  upper  liicral  ntToes,  are  the 
largest  of  all  the  spinal  nerves  ;  those  of  the  lowest  sacral  and  the  coccygeal 
nerve  are,  on  the  other  hand,  the  slenderest.  All  these  nerves  are  crowded 
together  round  the  lower  end  of  the  conl.  Of  these  nerves  the  anterior 
roots  are  the  smaller,  but  the  diBpro[>ortion  between  the  anterior  and  pos- 
terior roots  ia  not  so  great  as  iu  the  cervical  nerves. 

Length  of  the  nirtes  in  the  iplTuil  canal. — The  place  at  which  the  rooti 
of  the  upper  cervical  nerves  are  connectecl  with  the  spinal  cord  being  nearly 
opposite  the  foramina  by  which  thoy  respoctivBly  leave  the  canal,  these  roots 
are  oomparativoly  short.  But  the  distance  between  tl>e  two  points  referral 
to  in  gradually  augmented  from  nerve  to  nerve  downwards,  no  that  the 
place  of  origin  of  the  lower  oervicnl  nerves  is  the  breiulth  of  at  least  one 
vertebra,  and  that  of  the  lower  dorsal  nerves  about  the  breadth  of  two 
rertebriD  above  the  foramina  by  which  they  respectively  emerge  from  the 
canaL  Moreover,  as  the  spinal  cord  extends  no  farther  than  the  firxt 
lumbar  vertebra,  the  length  of  the  roots  of  the  lumbar,  sacral,  and  coccygeal 
lerves  increases  rapidly  from  nerve  to  nerve,  and  in  each  case  may  be 
estimated  by  the  distance  of  the  foramen  of  exit  from  the  extremity  of  the 
oord.  Owing  to  their  length,  and  the  appoaranoe  they  present  inoonnoction 
with  the  spiiul  cord,  the  aggregation  of  the  roots  of  tho  nerves  lost  referred 
to  has  been  nameil  the  "  Cauda  equina." 

The  dirtcHon  the  roots  take  within  the  canal  roiuires  brief  notice.  The 
first  cervical  uerre  is  directed  horizontally  outwards.  The  roots  of  the 
lower  cervical  and  dorsal  nerves  at  first  di'scend  over  the  spinal  coni,  held 
in  contact  with  it  by  the  arachnoid,  till  they  arrive  opposite  the  several 
tec  vertebral  foramina,  where  thoy  aru  directeii  horizontally  outwards. 
e  nerves  of  the  caiida  equina  run  in  the  direction  of  the  spinal  canaL 
DirijioTi  of  the  nercM, — The  two  roots  of  each  of  the  spinal  nerves  unite 
immediately  beyond  the  gati]jlion,  and  the  trunk  thiu  formed  separates, 
already  mentioned,  into  two  divisions,  an  anterior  and  a  posterior,  which 
called  primary  branches  or  divisions. 
Jn  the  ditulixl  description  of  tho  spinal  nerves  which  fol'ow",  wo  shall 
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be^D  vith  ibeir  posterior  priinuy  ilirinions,  calling  attention  Gretto  cartain 
charactura  commoo  to  the  whole  of  Chuu,  aAj  ixfturimrdB  ulsting  sepuBtelf 
the  arrangement  peculiar  to  each  group  of  nerves  (cervical,  dora^  Ac.). 


POSTERIOR    PRIMARY    DIVISIONS 

OF  TUB   SFUtU.  NERVB3. 

he  posterior  iliTisioni  of  tbe  npuial  norrvB  are,  with  feir  exception*. 
smaller  thtui  those  given  to  the  fore  pnrt  of  the  body.  Spriuging  from  the 
trunk  which  results  frum  the  unioQ  uf  the  roots  of  tho  nerve  in  the  inter- 
Tertobral  foramen,  or  fraquentlj  bj  separate  fiiscicali  from  each  of  tbe 
rootA,  each  turuR  backwards  at  once,  arni  soon  divides  into  two  parts,  distin- 
guisheil  as  rxUrna!  and  intertuil,  distriliuted  to  the  muscles  aud  the  inte^^a- 
ment  behind  the  spine.  The  first  ctrvical,  the  fourth  and  flfth  sacral  and 
the  coccjrgeal  nerve  are  the  only  nerves  the  poHterior  divisioiu  of  which  do 
not  separata  into  external  aud  internal  branohet. 

Thb  SnBOOCiPiTAt  Nbhvb. — Tho  poatorior  dicision  of  tho  suboccipital 
serve,  which  is  the  largei:  of  the  ttro  primary  divisions,  emer^ng  over  the 
KTch  of  the  atlas,  between  this  and  the  vertebral  artery,  enters  the  spaoo 
bonndcd  by  the  larger  rectus  and  the  two  obliqne  maseloo,  aud  divides 
into  branches  for  the  surrounding  muscles. 

a.  One  branch  deaecnds  to  Ihe  lower  oblique  mui«le  and  KiTei  a  filsnent,  thraa^h 
or  over  the  fiSires  of  that  muscle,  to  join  tbe  wcoud  rervieal  nerve. 

b.  \ucther  sicends  over  the  larger  recluj  muscle,  luiipIjiDg  it  and  the  unaller 
roctaa. 

e.  A  third  enters  the  upper  obliqne  muscle. 

d.  A  fourth  sinti  into  the  comptcius,  where  that  mUKle  oaveri  the  nerve  and  its 
bmnchis. 

A  ciifanfmu  brandi  u  eecauonallj  given  to  the  back  of  Ihe  head ;  11  acoompsniea 
the  occipital  srterj.  and  is  coaanclod  beneath  ihe  integament  ■ill)  the  grat  and 
■null  ocuipilal  nerrca. 

Fig.  4tS. — StiPlsnoitL  mo  Desp  DcsraisiTTioi  or  tni  Puimiris  PaiaAiv  Divtsioa* 
or  tiia  SFtxii:  NuKTSX  (rrum  Hincbfi-Iil  and  LcVDillil.      ^ 

On  the  left  «de  tbt  culaDeoo*  bnachn  are  reprvwnMd  at  Ifin g  opoa  the  saperfieol 
lajer  of  muhjles  ;  on  ihe  right  aide,  tlie  4iipf:rGcial  musclirs  having  bwn  rr^muTrd,  i^ 
spleuiuB  tfud  coiupkiua  have  tfeea itiviiUJ  ia  Ihe  accb,  aail  the  ereclor  apiiia-  »|arKi*4 
and  jiarLiallj  reuiDTol  in  the  l>ii;k,  *u  a«  to  e ipme  the  Jevp  ipaue  uf  tbg  nerrga. 

a,  a,  laisei  oecipital  ncrte  rrom  Ihe  eervml  plexus  ;  I,  cilcmal  tDuicintar  bnoehea  of 
Ui«  Aim  «ervieal  mrve  and  Dnioa  hy  a  loop  with  the  tenind  ;  S,  ploeed  on  the  netaa 
«k|riti>  poatloui  majar,  marks  tbe  great  otwipital  ncm  paaiing  roand  iha  afaort  mssclo 
and  pierdng  lbs  oompleiaa  ;  the  eiteroal  branch  ia  Ken  to  th<  onUida  ;  3',  cruial  dia- 
ttiliulion  or  the  great  oeeipital ;  B,  eileraal  branch  of  the  iimleriur  priioarj  divbiea  of 
the  thini  nvrve  ;  3',  its  Intenial  hnacb,  r>r  third  ooclplUI  orrre  ;  i.  G',  G,  T,  B^ 
inlernxl  bmiebra  of  the  aeveni  nrrrepoDdiiig  aorre*  on  iKe  Urt  tule  :  lli«  utaiaa] 
brarmhea  kif  Ihme  nerves  proceeding  to  niiucis  ars  displayed  oq  the  right  aide  ;  Jl,  to 
(J  0,  and  thence  to  rflS,  etlrmal  muaciiiar  branohi*  of  U»  p»t<rii;r  priniarj  diiUiuMof 
lit  ImelTe  diinal  Denag  on  thf  right  aide  :  <J  I',  to  d6',  tbt  inttrual  oatasKiss  WaoafaM 
of  tbe  ail  apprr  donal  oertet  on  tbo  left  aide  ;  ilT.  lA  d  13',  OBtaneoos  bnoebtB  of  tbt 
■ix  luwir  duraal  oervea  from  the  cittmal  bruehea ;  A  Ji  eiknal  bnuiebM  «f  tb*  pi» 
toriur  jiriiuar?  branabo  of  lanral  lumbar  nervca  on  ih*  right  dA»  plwMlf  tlM  mmum 
111*  liiwer  iliino-HdlDg  nvcr  Lbs  gluleal  rtgh's  ;  /,  T,  tbt  «aie  mora  npoMally  e«  tb*  left 
ride;  1.  •,  nn  the  rioht  aids,  llie  ittne  aud  nnlon  t^  loops  of  lb*  poaterlor  priaan  dlvUolB 
of  bar  weral  ntrm ;  g,  i,  ««■  uf  ibtM  diitribsMd  M  tb*  akU  oa  lbs  Ul  Mt. 


Ckrtioai.  Kerves,  with  the  txcrj'tion  of  the  mhoecipita!. — The  external 
Ir^ucha  give  ouly  unscular  offaeta,  nuil  iiro  distribatud  to  the  nplcuiuK  and 
Uie  nJeuder  miucles  prL>loiigi.-d  to  the  neck  from  the  erector  Bpium,  vii.,  Iliu 
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THE  SPINAL   NERVES. 


THE  ROOTS  OF  THE  SPINAL  NERVES. 


Eactt  Bpbial  nerve  springs  froDi  the  spinal  cord  by  two  roota  whiah 
kpproiich  one  another,  ami,  s.1  they  quit  the  spinal  caual,  join  in  tha 
corresponding  intervertebral  fornroeii  into  a  uingle  cord  ;  and  each  cord  lo 
formed  separates  immediately  into  two  divinians  one  of  which  is  destined 
for  parts  in  front  of  the  Rpioe,  the  other  For  parts  behind  it. 

The  pi'tteruw  roots  of  the  nerves  are  distioguishad  from  the  anterior  roots 
by  their  greater  size,  as  well  as  by  the  greater  thickness  of  the  fasciculi  of 
which  they  are  composed.  Each  spinal  nerve  is  fiiniished  with  a  ganglion  ; 
but  tha  first  cervical  or  sub-occipital  nerve  is  in  soma  cases  without  one. 
The  size  of  the  ganglia  is  in  proportion  to  that  of  the  nerves  on  whioh  they 
are  formed. 

Tha  ganglia  are  in  general  placed  in  the  intervertebral  foramina,  imme- 
diately beyond  tha  puiuts  at  which  the  roots  perforate  the  dura  mater  lining 
tha  spinal  canal.  T)ie  first  and  second  cervical  nerves,  however,  which 
leave  the  npinal  canal  ovi*r  the  laminai  of  the  vertebne,  have  their  ganglia 
opposite  those  parts.  The  ganglia  of  the  sacral  nerves  are  contained  in  tha 
Rpinal  canal,  that  of  the  laHt  nerve  being  occasionally  at  some  distance  from 
the  point  at  which  the  nerve  issues.  The  ganglion  of  tha  coccygeal  nervo 
ii  placed  within  the  canal  in  the  eac  of  dura  mater,  and  at  a  variable  dis- 
tance from  the  origin  of  tha  nerve. 


Fig.  421.  Fig.       4SI.— Dirriun 

V'iBWg  DT  i  FURTIOI  Ol 

TBI  SpmiL  Conn  rtoH 
THE  Ctivioii.  Ksoiaa 
WITH  THE  Boots  or 
TDE  KiHTis.  Slightly 
enlarged. 

In  A,  tbfl  aDt^rior  snr- 
thca  a(  Lbc  specimen  is 
shown,  the  aoCeriur  nerre- 
root  of  tiie  right  sidi 
being  divided  i  in  B,  a 
view  of  the  right  side  ii  | 
given  ;  lu  C.  th«  upper 
snrfncQ  Ja  shown  ;  in  £\ 
the  nerve-rooUi  aod  gm- 
glioQ  are  shown  from 
belli w.  I,  tbe  anterior 
mcdisQ  £6iiire ;  2,  pos- 
terior mediAn  Gssnro;  3| 
anterior  lateral  dejtTea- 
sion,  over  which  tbe  anls- 
rior  Derre-rootfl  are  seen 
to  ipreail  ;  t,  [Hnt«riiir 
lateral  jiroove,  ialo  which 
tbe  posurior  roots  srs 
seen  to  aink;  ^,  SDleriar 
rDobpaningthegan^ioti ; 
£»',  in  A,  the  anterior  tu>t 
diridrd ;  (I,  ths  poaterior  roots,  the  fibres  of  whieh  enter  tifl  ganglion,  «' ;  7,  the  nniled 
or  eouii>ound  nerve  ;  7',  the  posterior  primnry  braneli  seen  in  A  and  D,  to  bs  derived 
in  pari  from  the  anlerioi  and  in  part  from  the  posleriur  root. 

The  fibres  of  the  posterior  root  of  the  nerce  divide  into  two  bnndles  as  they 
approach  tha  ganglion,  and  the  injier  extremity  of  the  oval-shapo-I  ganglion 
lb  snmatimea  bilobat«,  the  lobes  correi^ponding  to  the  two  bondles  of  fibroa. 


■  9IZB   AND  STBUCTITRE— MODE  OF   DIVISION.  OTl 

These  Gbm  id  nun  snd  the  mnmTaalia  ippear  li  pau  Ihrongh  Ihe  ganglion  with- 
out union  with  iu  cetU,  The  celU  m  both  unipol&r  and  bipolar,  bat  ihc  Gbrei  coa- 
neuted  irilh  them  aJl  pui  to  the  peripher;  (Kdlliker),  sa  tint  beyond  the  gi^ngtion 
the  poiiterior  root  of  the  nerve  boa  received  &n  adiiitional  set  of  fibrca  beflidci  tbowj 
vhicb  it  conlAiiu  before  rearbiaij  the  gangiloo.  In  <ii)i<sii.  oa  the  coalrary,  all  the 
fibres  of  the  posterior  root  ore  connected  with  the  opposite  extremitioa  ot  the  bipol&r 
cells  of  the  ganglion. 

The  anterior  roots  of  tha  spinal  norves  are,  &s  irill  be  inforreil  from  what 
haa  been  already  stated,  the  smaller  of  the  two  ;  thej  are  daroiJ  of 
gangliouia  enlargement,  and  their  fibres  are  collected  into  two  bundtea  near 
tha  intarvartebral  ganglion,  as  in  the  posterior  root. 

Size. — The  roots  of  tha  upper  cervieil  itercej  are  smaller  than  those  of  tha 
lower  nerves,  the  first  being  mach  tha  Hmallost.  Tha  posterior  roots  of 
these  nerres  exceed  the  anterior  in  nize  more  than  id  the  other  spinal  nurves, 
and  they  are  likewise  composed  of  fasciculi  which  are  oonBiderably  larger 
than  those  of  the  autarior  roots. 

The  roots  of  the  dorsal  Tierves,  erceptiou  being  made  of  the  first,  which 
rewmble't  the  lowest  cervicuL  nerves  and  is  associated  with  them  in  a  part  of 
its  distribution,  are  of  small  size,  and  vary  but  slightly,  or  not  at  all,  from 
the  second  to  tha  last.  The  fasciculi  of  both  roots  are  thinly  strewed  over 
the  spinal  cord,  and  are  slender,  those  of  the  posterior  exceeding  in  thickness 
those  of  the  anterior  root  in  only  a  small  degree. 

The  roots  of  the  lower  'umbar,  and  of  the  upper  lacral  nertres,  are  the 
largest  of  all  the  spinal  nerves  ;  those  of  the  lowest  sncral  anil  the  coccygeal 
nerve  are,  on  the  other  hand,  the  sleuderest.  All  these  uei'ves  are  crowded 
together  round  the  lower  end  of  the  cord.  Of  these  nerves  the  anterior 
roots  are  the  smaller,  bat  the  disproportion  between  the  anterior  aod  pos- 
rierior  roots  is  not  so  great  as  in  tha  cervical  nerves. 

I  Length  of  the  neroa  in  the  spinal  canal. — Tlie  place  at  which  tha  rooti 
of  the  upper  cervical  nerves  are  coimected  with  the  spinal  cord  being  Doarly 
opposite  the  foramina  by  which  they  respectively  leave  the  canal,  these  roots 
aro  comparatively  short.  But  the  distance  between  Uio  two  points  referral 
to  in  grodiully  augmented  from  nerve  to  nerve  clownwards,  so  that  tha 
place  of  origin  of  tha  lower  cervical  nerves  is  the  breailth  of  at  least  one 
vertebra,  and  that  of  the  lower  dorsal  nerves  about  the  breadth  of  two 
vertebne  above  the  foramina  by  which  thoy  respectively  emerge  from  the 
canal.  Moreover,  as  the  spinal  cord  eiteuds  no  farther  than  the  first 
lumbar  vortebra,  tha  length  of  the  roots  of  the  lumbar,  sacral,  and  cuccygeal 
nerves  increases  rapidly  from  nerve  to  nerve,  and  in  each  case  may  be 
estimated  by  the  distance  of  the  foramen  of  exit  from  tho  extremity  of  the 
cord.  Owing  to  their  length,  and  the  appearance  they  present  in  connection 
with  the  spinal  cord,  the  aggregation  of  the  roota  of  the  nerves  last  ruferred 
has  been  named  the  "cauda  oqaina." 

The  direction  the  roots  take  within  the  canal  requires  brief  Dotice.  Tha 
ml  cervical  nerve  is  directed  horiiontatly  outwards.  The  roots  of  the 
lower  cervical  and  dorsal  nerves  at  first  descend  over  the  spinni  cord,  held 
in  contact  with  it  by  the  arachnoid,  till  thoy  arrive  opposite  the  several 
intervertebral  foramina,  where  they  ore  directed  horizontally  outwards. 
The  nerven  of  the  cauda  ef^utna  run  iu  the  direction  of  tha  spinal  canaL 

Dintion  of  the  nerffi.. — ^The  two  roots  of  each  of  the  spinal  ne^^'e9  unite 
immediately  beyond  the  ganglion,  and  tho  trunk  thus  formed  separates, 
as  already  mentioued,  into  two  divi>ioDs,  an  autarior  and  a  posterior,  which 
are  called  primary  branches  or  divisions. 

In  tho  dt  tilled  description  of  tho  s^^inal  uErVM  which  fol'ow^  wo  shall 


THE  SPINA  f.  NEHVES. 

',  begin  nitli  their  posterior  primary  'livi^ions,  calling  attention  first  to  certniii  I 

■characlers  common  to  tho  whole  of  them,  and  aftervardfl  Btating  Bcparately  j 

the  arrangement  peculiar  to  each  group  of  nerves  (cflrrical,  ilonul,  4c.). 


POSTERIOR    PRIMARY    DIVISIONS 

OF    THK    SPINAL    NEKVBS, 

The  posterior  (liTiBJoni  of  the  Hjitnal  nerves  are,  vith  few  exceptions, 
smaller  than  those  given  to  the  fure  part  of  the  body.  Springing  from  the  ' 
trunk  whiuh  results  from  the  uuiun  of  tho  roots  of  the  nerve  in  the  inter-  j 
vertebral  foramen,  or  frequently  by  separate  fasciculi  from  each  of  ths 
rootx,  each  turnn  backwank  at  oiico,  and  noon  divides  into  two  parts,  distin- 
guisheil  as  cxteriuU  and  internal,  distributed  to  the  muscles  and  the  integu- 
tncnt  behind  the  spiue,  The  first  cervical,  the  fourth  and  Sfth  sacral  and 
the  coccygeal  norve  are  the  only  nerves  the  posterior  diviaiona  of  which  do 
not  separate  into  external  and  internal  branches. 

Tub  SiTBOCCiFiTAL  Nervb, — The  posterior  division  of  the  suhoccipital 
nerve,  which  is  the  larger  of  the  two  primary  divisions,  emerging  over  the 
arch  of  the  atlas,  between  tliis  and  the  vertebral  artery,  enters  the  space 
bounded  by  the  larger  rectus  and  the  two  oblique  muscles,  and  divides 
into  bmnchea  for  the  surrouuding  muscles. 

a.  <Me  branch  descends  to  the  lower  oblique  muacic  and  eives  a  filament,  tbrongh 
or  over  the  fibres  of  that  muscle,  to  join  the  neizond  cervical  Dcrre. 

b.  Another  Mcends  over  the  larger  rectus  moacle,  lupplying  it  aud  the  smaller 
rectos. 

c.  A  (bird  enlera  the  upper  obliqoe  muscle. 

d.  A  fourth  siiika  into  ihe  eompleius,  where  that  moscle  covers  the  nerve  and  ila 
branches. 

A  atlanemu  branch  Is  occsslooall?  given  to  the  back  of  the  head ;  it  ac«ompanie« 
the  occipital  artery,  and  is  cannoctcd  beDoalh  the  iutegumoat  with  ihe  great  and 
small  occipital  nerves. 

Pig.  422. — SuraavioiAi^  and  Diip  DisraiscTioit  or  ini  PosTinioa  FaimsT  Divrsion 
or  TBS  Smsii,  NbbvM  (fruBi  Hlr»chfi.'ld  and  Levedle).      J 

On  the  left  side  the  cntancaaa  branchf*  are  represented  aa  lying  upon  the  nperGcial 
lAyer  of  ninscles ;  on  tbe  right  side,  tlie  Buperficlal  mosclfs  baviDg  been  removed,  the 
spleuLOH  and  eomplexna  have  beep  dWIde^l  m  tbe  neck,  and  the  erector  apinsD  aopar&ted 
and  janiallj  reinoveil  in  llie  back,  »o  as  to  eipoec  tbe  deep  insne  of  the  oervea. 

a,  1,  lesser  ooiipiul  nerve  from  tbe  eenical  plexus  ;  1,  eiteraal  mnscuUr  branches  of 
tbe  firat  ceniesl  nerve  and  anloa  by  a  loop  with  the  second  ;  2,  pbood  on  the  rectus 
capitis  pDBticDi  major,  marks  the  gieat  nceipilal  nerve  passing  round  tbe  abort  muscles 
and  piercing  the  compleias  :  the  external  branch  ia  seen  lo  the  outside ;  3',  crania]  die- 
li'ihution  of  the  great  occipital ;  3,  cutemal  branch  nf  the  poBlerior  primary  divirion  of 
the  third  nerve  1  t)',  iu  internal  branch,  or  Ihir'l  occipital  serf  e ;  1',  6',  6',  7',  b', 
intemnl  branches  of  the  several  oorrespondiog  nerves  on  tbe  h.-fL  aide  :  the  eitemal 
brauebea  of  these  serves  proceeding  t-)  muscles  are  diaplajcd  on  the  right  side  ;  c^l,  te 
cf  fl,  and  thence  to  dVi,  eilfmal  muscular  branches  of  tbe  posterior  primary  diviaiona  of 
the  tuelve  dorsal  nerves  on  the  right  aide  ;  dV,  io  d  G',  tbe  iateruid  cnUneona  branchca 
of  Ibe  ail  uppirr  di.raal  nerves  on  tbe  left  side  ;  dT,  ta  d  12',  colaoeona  bianchea  of  the 
nil  lower  duiaal  nerres  From  tbe  eitcmsl  bntHcbes;  I,  I,  external  tiraouhes  of  the  pos- 
terior jtnuiury  braricbea  of  aeveral  lumbar  nervea  on  the  right  aide  piercing  the  moBolea, 
tbe  lover  deHc^mling  over  tbe  gluteal  regi^^D  ;  f,  l\  tbe  aame  more  auperticially  on  tbe  left 
tide  ;  f J  «,  on  tbe  right  aide,  tbe  issue  and  union  by  loops  of  the  ponterier  primary  divisiosa 
of  four  sKral  serves ;  «',  >',  some  uf  these  diitribuLed  to  tho  skin  on  tbe  left  ndo. 


rOSTEBlOR  PRIMARY  DITISIOSS. 
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Hj.  123. 


Cebttcal  NebveBj  with  the  exeeption,  n/  Iht  mboeelpitat. — The  eriernal 
Ir^nekt*  give  oi>1;r  tuusculur  offsets,  niiil  iiru  ilintributtxl  to  the  splculus  an-l 
Uia  olouder  muscles  prolougcd  lo  the  neck  from  the  erector  spiuni,  viz.,  tlia 
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THE  SPINAL  NERVIS. 


cervicalis  asceorlccB,  luid  tho  trausrerEUtlia  colli  wilh  the  traclielo- mastoid. 
Tliat  of  the  second  nerve  is  the  largest  of  the  series  of  external  branches, 
and  is  often  united  to  the  coirespoudiug  biaoch  of  the  third  ;  it  supplies 
the  compleius  musote  nhich  covers  it,  and  enda  in  the  splenius  and  trochelo- 
mastoid  muaeles. 

The  internal  brattehes,  hirgor  than  the  external,  are  difFarently  diBpoaed  at 
the  upper  and  the  lower  parts  of  the  neck.  That  of  the  second  cervical 
necve  ia  named,  from  its  fixe  aud  dostiuation,  tho  ifrcat  otcipUal,  and 
requires  separate  notice.  The  rent  are  directed  inwards  to  the  spinous  pro- 
cesses of  the  vertehrx.  Those  derived  from  the  third,  fourth,  and  fifth 
nerves  pass  over  the  semispinalis  and  beneath  the  coniplexua  muscle,  anJ, 
having  reached  the  spinoa  of  the  vertebrie,  turn  transversely  outwards  and 
are  distributed  in  the  integument  over  the  trapezius  muscle.  From  the 
cutaneous  branch  of  the  third  nerve  a  branch  passes  upn'orda  to  the  integu- 
ment on  the  lower  part  of  the  occiput,  lying  at  the  inner  side  of  the  groat 
occipital  nerve,  and  U  soroettmos  called  third  occipital  nerve. 

Between  the  inner  branches  of  the  (irat  three  cervical  nerve*,  l>eneath  the  compIexa«, 
there  are  freqnpiitly  oommnnicating  fancicuii ;  and  this  conimuniealion  Cnireilhlcr 
lias  designated  as  "  the  posterior  cervical  picius," 

The  intemnl  branehea  from  tho  lowest  throe  cervical  ner\^8  are  plaoe<l 
beneath  the  semi'j[>inalis  muscle,  and  end  id  the  muscular  Htructiiru,  without 
furnishing  (except  occasionally  the  sixth)  any  offset  to  the  skin.  These 
three  nerves  are  the  smallest  of  the  series. 

The  great  oecipilid  neri'c  is  directed  upwards  on  the  lower  oblique  muscle, 
and  is  transmitted  to  the  aurface  through  the  complcxus  and  trape?jus 
muscles,  giving  twigs  to  the  oomplexuB.  Ascending  with  the  occipital 
artery,  it  diTiiJes  into  briuiches,  which  rjidiate  over  tho  occipital  part  of  tho 
occipito-fruntnlis  muscle,  some  apixmring  to  enter  tho  muscle,  and  others 
joining  the  smaller  occipital  nerve. 

An  auricular  branch  'u  Bometiioes  eupptied  la  (he  back  of  the  ear  b;  the  great 
occipital  nerve. 

Dorsal  Nerves.— Tlio  external  braiicba  increase  in  aiie  from  above 
downwards.  They  are  directed  through  or  beneath  the  iougissimus  dorsi  t« 
the  space  between  that  muscle  and  the  ilio-costalis  and  accessory  ;  they  supply 
both  those  muscles,  together  with  the  small  muscles  continued  upwards  from 
the  erector  spinre  to  the  neck,  and  also  the  levatores  coetarum.  The  lover 
fire  or  six  nerves  give  cutaneous  twigs,  which  ore  transmitted  to  the  intcigu- 
inent  in  a  line  with  the  angles  of  the  ribs. 

The  iiitenuil  branthti  of  the  upper  six  dorsal  nerves  nppear  in  the  interval 
between  the  multiQdus  spiDie  and  the  semi-spinalis  dorsi ;  they  supply 
those  muscles,  and  become  cutaneous  by  the  side  of  the  sjiinous  prncosses  of 
the  vertebrie.  The  cutaneouH  branch  from  the  second  nerve,  and  sometimes 
Others,  reach  as  far  as  tho  scapula.  The  internal  branchoft  of  the  lower  six 
dorsal  nerves  are  placed  between  the  multifidus  spinte  and  lougiaajmus  dorsi, 
and  end  in  the  multifiilus  without  giving  branches  to  the  integument. 
Where  cutaneeua  nerves  are  supplied  by  the  internal  branches,  there  are 
none  from  the  external  branches  of  the  same  nerve,  and  I'tcs  rersd. 

LuvnAR  Nerves. — The  eTUmal  branehea  enter  the  erector  npinw,   and 

give   filaments   to  the   intertmasrerae    muscles.      From   the   upper    three, 

cutaneous  nerves  are  supplied ;  and  from   tho  last,  a  fnnciculus  desceuds  to 

tho   corresponding   branch  of  the  first  sacral  nerve. — The  ciilaiieo'oi  nerrtt 

^UUj^pm  the  external  branches  of  the  first  throe  lumbar  nerves,  pierce  tho 
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Qeihj  part  of  tlie  ilio-eoKtalis,  and  the  aponeuroHia  of  the  IstiBdimus  dorai; 
tibej  cross  tlie  ittac  crest  near  the  edge  of  the  erector  itpum,  aiid  tcrminaite 
in  the  integument  of  the  gluteal  region.  One  or  more  of  the  filumeuta  atay 
he  traced  ns  far  oa  the  great  trochanter  of  the  femur. 

The  inltrnal  branches  wind  backwards  in  grooTes  cloae  to  the  articolar 
proecBsea  of  the  vertebrtu,  and  sink  into  the  multiGdua  apiuie  muscle. 

Saitbal  Nebves. — The  posterior  divieionB  of  these  tiervoa,  except  the 
lait,  issue  from  the  sacrum  through  its  posterior  foramiuo.  The  first  three 
are  covered  at  Iheir  exit  from  the  booe  by  the  miiltifidus  apiiite  muaole, 
and  bifurcate  like  the  posterior  trunks  of  the  other  spinal  nerves  ;  but 
the  remaining  two,  which  continue  below  that  musde,  have  a  peculiar 
nrrangement,  and  require  separate  examination. 

The  inttmal  bratichei  of  the  Jirsl  three  sacral  nerves  are  omall,  and  ore 
lost  in  the  multiSdus  spinse  muscle. 

The  r.xttnwl  biancliea  of  the  same  Dervea  ore  muted  with  one  another, 
and  with  the  last  lumbar  and  fourth  sncral  nerves,  so  as  to  form  a  aeries  of 
anoatomotic  loops  on  the  upper  port  of  the  sacrum.  These  branches  are 
then  directed  outwards  to  the  cutaneous  or  posterior  surface  of  the  great 
sacro-scintic  ligament,  where,  covered  by  the  gluteus  maiimus  muscle,  they 
form  a  second  series  of  loops,  and  end  in  cutaneous  nerves.  These  pierce  the 
great  gluteus  muscle  in  the  direction  of  a  hne  from  the  posterior  iliac  spine 
to  the  tip  of  the  coccyx.  They  are  commonly  three  in  number — one  is 
near  the  innomioate  bono,  anotlier  opposite  the  extremity  of  the  sacrum, 
and  the  third  about  midway  between  tlio  other  two.  All  ore  directed  out^ 
wards  over  the  great  gluteal  muscle. 

In  sii  di-aci:tlotia  b;  ElUa  this  arrnngemeut  was  found  to  be  Ibe  most  frequent. 
The  rtriatioDB  to  irhicli  il  lb  lislile  arc  lIiL'ne : — the  fir»t  nerve  may  not  take  part  in 
the  second  series  cf  loopj,  and  Lhe  funrth  may  be  associated  with  thetn. 

The  posterior  divisions  of  the  last  iico  larral  ncrvci  are  smaller  than  those 
above  them,  and  ore  not  divided  into  external  and  internal  branches.  They 
are  connected  with  each  other  by  a  loop  on  the  back  of  the  sacrum,  and  the 
lowest  ia  joined  ia  a  sioiilar  manner  with  the  coccygeal  nerve  ;  one  or  two 
small  filaments  firom  these  sacral  nerves  are  distributed  behind  the  coccyx. 

CoccYOE*!.  Nrrve. — The  posterior  division  of  the  coccygeal  nerve  is  very 
small,  and  geporates  from  the  anterior  primary  portion  of  the  nerve  in  the 
aoeral  canaL  It  ia  joined  by  a  comniunicating  filament  from  the  last  sacral 
nerve,  and  ends  in  the  fibrous  structure  covering  the  posterior  surface  of  the 
coocyi. 


ANTERIOR   PRIMAKY  DIVISIONS 


OF  TUB  SPtMAL  NEB V BR. 


The  anterior  primary  divisions  of  the  spinal  nerves  are  distributed  to  the 
parts  of  the  body  situated  in  front  of  the  vertebral  column,  including  the 
limbs.  They  are,  for  the  most  part,  considerably  larger  than  the  posterior 
divisions. 

The  anterior  division  of  each  spinal  nerve  is  connected  by  one  or  two 
aleuder  filaments  with  Uie  sympathetic.  Thoao  of  the  cervical,  lumbar,  ond 
sacral  nerves  form  plexuses  of  various  fnrms  ;  but  those  of  the  dorsal  nerves 
rcnuun  for  the  most  port  separate  one  from  another, 
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THE  SPINAL  NERVES. 


cervicalia  ascondona.  And  the  trAuavoriMlia  colli  wilb  the  tniuhiilD-iiuBtoid. 
Tliat  of  the  second  nerve  is  the  InrgeBt  of  the  aeriuii  of  ditcrnut  braDohes, 
BDd  U  often  united  to  the  correspondiug  branch  of  the  tliird  ;  it  HUppIit's 
the  complexus  musole  which  covers  it,  and  endi  in  the  sploiiius  uid  trachelo- 
maaloid  muecleH. 

The  internal  brauchra,  larger  than  the  aiterual,  nre  diOferantly  dinpoied  &t 
the  upper  and  the  lower  parts  of  the  neck.  That  of  the  second  cervical 
nerve  ia  named,  from  its  size  and  deatiaatioD,  the  ffreut  urciplnj,  and 
requires  separate  notice.  The  rest  are  directed  inwards  to  the  sptnoas  pro- 
oesaas  of  the  vertebne.  Those  derived  from  the  third,  fourth,  and  fifth 
nerves  pass  over  the  semispinalis  and  beneath  the  compleiiis  ini»cle,  and, 
having  reached  the  spittea  of  the  v«rtebrffi,  turn  transversoly  outwards  aud 
are  distributed  in  the  integument  over  the  trapezius  nmsclo.  From  the 
cntaneous  branch  of  the  thin!  nerve  a  branch  pnasBs  upwarda  to  the  integu- 
ment on  the  lower  part  of  the  occiput,  lyiug  at  the  inner  aide  of  tlio  groat 
occipital  nerve,  and  is  sometimes  cnlled  third  occipital  nerve. 

Between  the  inner  branches  of  I  he  first  three  cervical  nerve*,  beneath  tlie  cooiplBiuii. 
there  are  fretufntl;  commnnicilln^  fa'clcnli;  and  this  cammuoiaiUon  CmTcilhier 
has  designslcii  as  "  the  paslerior  cervical  [ilciua." 

Tliu  internal  branches  from  the  lowest  three  cerrical  oerves  are  placed 
beneath  the  semispinalia  inusclo,  nlid  end  in  the  muscuLir  structure,  witliout 
furnishing  (except  occaiinnollj  the  sixth)  anj  offset  to  tUo  skin.  TbaM 
three  nerves  are  the  smallest  of  the  Renos, 

The  jTfof  oecipilal  ntrve  is  directed  upwards  on  the  lower  oblique  miucle, 
aud  is  transmitted  to  the  surfaoe  through  the  complexiu  and  tmpenus 
mnscles,  giving  twigs  to  the  complexun.  Asfeiiding  with  the  occipital 
Artery,  it  divides  into  lirtuiches,  which  radiate  are.t  the  occipital  port  of  the 
occipito-froutalii  muscle,  some  appearing  to  enter  the  muscle,  and  others 
joining  the  smaller  occipital  nerve. 

Ad  auricular  brandi  U  tomctimu  supplied  to  llio  back  of  the  ear  hy  the  pv»i 
oedpltat  nerve. 

Dorsal  Nrrves. — The  exUnvcd  brnnrhit  increaM  in  uza  from  above 
downwards.  They  are  directeil  through  or  beni>ath  the  longiasimua  dorai  ia 
the  spocD  between  that  muscle  and  the  illo-coatalis  and  aocpssory ;  they  supply 
both  those  muscles,  together  with  the  small  muscles  oontinuBil  iipwanla  from 
the  erector  apiure  to  the  nock,  and  also  the  levatoroa  oostiinim.  The  !c)wor 
live  or  six  nerves  give  cutaiieoua  twigs,  wliich  ore  transmitted  to  the  intcpi- 
ment  In  a  line  with  the  angles  of  the  ribs. 

The  infernal  l/ranchfi  of  the  upp<rr  six  donal  norvea  appear  in  the  iot«md 
between  the  multl5diis  spinm  and  the  somi-ipinatis  dond  ;  they  aupply 
those  muscles,  and  become  cutaneous  by  the  aide  of  the  sptnoiu  procMMS  of 
the  vertebra.  The  cutaneous  branch  from  the  mcond  nerve,  and  somelimaa 
othors,  reach  aa  for  aa  the  scapula.  Tlie  int<^mal  branches  of  the  lower  aix 
diiraal  nerves  are  placed  between  the  multifi'lus  spinie  aud  longiaumua  dorai, 
anil  end  In  the  mullifidus  without  giving  brani^hos  to  the  intagaaeiit. 
Where  cutanooiis  nerves  ore  supptiMl  by  the  iutcmal  branehea,  thora  an 
naau  Ti'ojn  the  external  branches  of  the  same  nerve,  and  riei  rfr»L 

LiiwntR  Nbrtes. — The  trltrnai  hmnchti  i-nter  the  erector  spltiB,  and 
pro  Hlnmuuls  to  the  in  t<.Tt  runs  verso  miuctos.  From  the  npptr  thrMt 
cutaneous  nerves  are  supplied;  anil  from  the  loat,  a  fMciculii*  d««Matli  lo 
the  oorreapooding  branch  of  the  finrt  aaoral  norvn, — Tht  ttttantotu  mtms 
inn  from  tho  oxtomal  bronobM  of  tbo  firat  Uifm  lamhar  ncrrw^  friara*  tha 
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leshy  part  oftbe  ilio-coBtaliH,  and  the  aponeuroHis  of  the  Intisaimus  dorai; 
hey  cross  the  iliac  crest  near  the  edge  of  the  erector  apiDEe,   and  teriiuiiat« 

the  integumont  of  the  gluteal  region.  One  or  more  of  the  fllameDts  may 
traced  iis  fnr  aa  the  great  trocliouter  of  tlia  femur. 

The  uilernal  hunches  wind  backwarils  in  grooves  oloee  to  the  artionlar 
proceaaea  of  the  vortebrii;,  and  sink  into  tLe  inullifidos  Bpiuio  niuBole. 

Sacsai.  Nerves. — The  posterior  diviaiona  of  theae  uerres,  except  the 
ia*l,  issue  from  the  sacrom  through  its  posterior  foraininai.  The  Unit  three 
are  covered  at  their  exit  from  the  bona  by  the  miiltifidus  spiim  muscle, 
and  bifurcate  like  the  posterior  trunks  of  tlvo  other  spiual  nerves  ;  but 
the  remaiuing  two,  which  coutiiiuo  liolow  that  niusole,  have  a  peeuliw 
arrangement,  and  require  separate  eiarainotioD. 

The  infernal  branehcs  of  the  first  three  tacitil  aervea  are  small,  and  are 

.  in  the  multiSdus  Rpinie  musclo. 

The  txtemal  brandirjs  of  the  same  nerves  are  united  with  one  another, 
'"kud  with  the  last  lumbar  and  fourth  sacral  nervea,  so  as  to  form  a.  series  of 
anastomotic  loops  on  the  upper  part  of  the  sacrum.  These  branches  are 
than  directed  outwards  to  the  cutaneous  or  posterior  surface  of  the  great 
sacro  sciatic  ligament,  nLero,  covered  hy  the  gluteus  masimus  muscle,  the; 
form  a  second  series  of  loops,  and  end  in  cutaneous  nervea.  These  pierce  the 
great  gluteus  muscle  in  the  direction  of  a  line  from  tlie  posterior  iliae  spine 
to  the  tip  of  the  coccyx.  They  are  commonly  three  in  number — one  is 
near  the  innominate  bono,  another  opposite  the  extremity  of  the  saorum, 

Rd  the  third  about  midway  between  the  ctlior  two.      All  are  directed  out- 
Lrds  over  the  great  gluteal  muscle. 
In  fix  di-scctions  tij  Ellia  this  arrangement  was  found  to  be  tho  moat  frequnnl, 
ic  THrinliona  lo  which  it  ia  lislilc  are  these  ; — tlie  fir«t  nerve  may  not  take  part  in 
tne  second  series  of  loops,  and  the  fourth  may  be  associated  vith  Ihem. 

^m      The  posterior  divieions  of  the  last  two  stural  nerves  are  smaller  than  those 

P^bbove  them,  and  are  not  divided  into  external  and  internal  brauchea.      They 

are  connected  with  each  other  by  a  loop  on  the  back  of  the  sacrum,  and  the 

lowest  is  joined  in  a  similar  manner  nitb  the  coccygeal  nervo  ;  one  or  two 

small  filaments  from  these  sacral  nerves  are  distributed  behind  the  coccyx. 

CoocYOEAL  Nkbte. — The  posterior  division  of  tho  coccygeal  uervo  is  veij 

^^OuUI,  and  separates  from  the  anterior  primary  portion  of  tlie  nerve  in  the 

^^mcral  canal.      It  is  joined  by  a  communicatiug  filament  from  the  lost  sacral 

nerve,  and  ends  in  the  fibrous  structure  covering  the  posterior  surface  of  the 

^^r  The  anterior  primary  divisions  of  the  spinal  nerves  are  distributed  to  tho 
'       parts  of  Uie  body  situated  in  front  of  tlie  vertebral  column,  including  the 

limbs.      Thoy  are,  for  the  most  part,  considerably  larger  than  the  posterior 

diviaions. 

The  anterior  division  of  each  spinal  nerve  is  conneoled  by  one  or  two 

slender  filaments  with  the  sympathutic.      Tho.'o  of  the  cervical,  lumbar,  and 

aacnl  nerves  form  plexuses  of  various  forms  ;   but  those  of  the  dorsal  nerves 

remain  for  the  moat  part  separate  one  from  another. 

'^  T  I  a 


ANTERIOR   PBIMABY  DIVISIONS 


OF   THB  BPINAL    HKKTBB. 


036 


THE  CEETICAL  NEHVES  AND  PLEXUS. 


CERTICAL   NERVES. 

The  anterior  divisions  of  tlio  four  upper  cervical  nerves  form  the  cervical 
plexus.  Tliej  appear  at  tht)  idde  of  the  neck  betireen  the  BOalenuB  mediua 
ftnd  rectus  autitua  major  muscles.  Tbey  are  each  couuected  by  a  conimu- 
nioatiug  tilameut  with  the  firet  cervical  ganglion  of  the  sympathetic  nerve, 
or  with  the  oord  connecting  that  gunglioii  with  the  second. 

The  anterior  divisions  of  the  four  tower  cervical  nerves,  larger  than  those 
of  the  upper  four,  appear  between  the  scaleni  muscles,  and,  together  with 
that  of  the  first  dorsal,  go  to  form  the  brachial  plexus.  They  are  each 
connected  by  a  filament  with  one  of  the  two  lower  cenical  ganglia  of  the 
sympathetic,  or  with  the  plexus  on  tho  vertohral  artery. 

The  anterior  divieiouB  of  tho  first  and  second  nerves  roquire  a  notice 
separately  from  the  deseription  of  tho  nerves  of  the  cervical  plexus. 

BUBOCaPITAl.  NBRVR. 

The  anterior  primary  division  of  the  first  nerve  runs  forwards  iu  a  groove 
on  the  atlas,  and  bends  downwards  iu  front  of  tho  traaavarso  procesa  of  that 
vertebra  to  join  the  second  nerve.  In  this  course  forwards  it  lies  beneath 
the  vertebral  artery,  and  at  the  inner  side  of  the  rectus  lateralis  muscle,  to 
which  it  ^ves  a  branch.  As  it  croasea  the  foramen  in  the  transverse  process 
of  the  atlas,  the  nerve  is  joined  by  a  filament  from  the  sympathetic  ;  and 
from  tho  arch,  or  Ifiu/i  nf  tht  alias,  which  it  makes  iu  front  of  tho  trausverso 
process,  brunches  are  supplied  to  tho  two  anterior  recti  muncleH.  Short 
filaments  connect  this  part  of  the  nerve  with  the  paeii mo-gastric,  the  hypo- 
glossal, ami  the  sympathetic  nerves. 

Vslenlin  notices  filaments  diatribuled  la  the  articulation  of  the  occipital  bone  with 
the  atla«,  and  to  the  maatoitl  process  of  the  temporal  bone. 

SECOND  CBfiVlCiL  MBKVE. 
The  anterior  division  of  the  second  cervical  nerve,  beginning  between  tho 
arches  of  the  Hrst  two  vertebnc,  is  directed  forwards  between  their  trans- 
verse proceMes,  being  placed  outside  the  vertebral  artery,  an[l  beneath  the 
intertransverse  and  other  muscles  fixe<i  to  those  processes.  In  front  of  the 
intertransverse  muBcle«  the  nerve  divides  into  an  ascending  part,  which 
I'oins  the  first  cervical  nerve,  and  a  descending  part  to  the  third. 


CERVICAL   PLEXUa 


The  cervical  ptexns  is  formed  by  the  anterior  divisions  of  tho  first  four 
cervical  nerves,  and  distributes  branches  to  some  of  the  muscles  of  the  neck, 
and  to  a  portion  of  the  integument  of  the  head  and  neck.  It  is  placed 
opposite  the  first  four  vertebrie,  beneath  the  stern o-mnstoid  muscle,  and  rests 
agaiust  the  middle  scalenus  muscle  and  the  levator  anguli  scapulie.  The 
disposition  of  the  uorves  in  the  plexus  is  easily  recognised.  Each  norve, 
except  the  first,  branches  into  an  ascending  and  a  desooiiding  part  :  and 
these  are  united  in  communicating  loops  with  the  contiguous  nerves.  From 
the  union  of  the  second  and  third  nerves,  suporliciBl  branches  are  supplied 
to  the  head  and  neck  ;  and  from  tile  junction  of  the  tliird  with  the  fourth, 
arise  the  cutaneous  nerves  of  the  shoulder  and  chest.  Muscular  and  com- 
municating b' — '■—  spring  from  the  same  norves. 

The  bra-  4exUB  may  be  separated  into  two  seta — a  siiperfida] 
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anri  deep  ;  tbe  HnperGcuil  conaiating  of  IhoM  ffhicb  ramify  over  tlie  cervical 
foscin,  supplying  the  integument  and  some  also  tlia  pktTBma  ;  the  deep 
comprising  braiiuhes  w!iicli  ate  distrihuteJ  for  the  most  part  to  the  muscloB. 
The  superficial  ncrTes  may  be  Bubdiriiled  into  asoeniliDg  mid  deaoendliig  ; 
the  deep  nerreH  iuto  on  iiiteniol  oad  extoroal  series, 

Viit.  423.  —  Duaoiintina 

UUTI.[-(E     OF    TUB     FIRST 
F»B.I»    DF  TUB  CkBFICSL 

HD      Ufpeb      Uubsal 
Nehves,    BBonixa    tab 

CbBVICIL  IRD  BkACHUti 

PLXIDSBa,      j 

The  Dervei  are  separated 
from  tbe  ppmBl  cord  at 
thdir  origin  and  ire  sap- 
poaed  to  be  viewed  from 
before.  CI,  IB  placed  op- 
poeite  tbB  roots  of  the  first 
cenieal  or  lulxiooipilal 
neriF,  sn^t  lbs  romaii  n am- 
bers in  HDCcesHLOD  from  IF, 
to  Vlll,  opposite  the  rjots 
of  the  correiiwnding  cer- 
Tiea]  uerrei ;  D I ,  U  pliLced 
opposite  lo  the  roota  of  the 
first  doraa]  nerve,  md  II, 
and  111.  opposite  the  second 
and  tbird  nerves  i  tbe  origin 
of  tlie  posterior  primary 
bfanch  is  shown  iii  at!  tbe 
nervej  ;  of  these  p  2,  iodi- 
cntes  tbe  grant  oecipitul 
frniD  the  second,  and  pS, 
the  smnllest  occipltAl  cerve 
fmm  tbe  third.  In  Roa- 
Dection  with  the  eervL^at 
ploKtis  tbefuHovtng  indict' 
tioni  &re  given  ;  1,  auterior 
primarj  branch  of  tbe 
Gnt  cervical  nerve  and  loop 
of  Duion  with  tbe  second 
nerve  i  2,  lesser  occipital 
nerve  pruoeeding  in  this 
caw  Inm  the  second  eerri- 
oU  nerve,  more  frerinenlly 
&xim  tbe  Bemnd  aod  thiiil ; 
8,  gitM  anrianlat  nerva 
from  tbe  second  and  third  ; 

8',  sBperfioial  cervical  nerve  &«ni  tbe  third  ;  3  n,  onmmnnioiting  bmnches  to  the  descen- 
dent  nooi  from  the  secoad  and  third  ;  3  (,  cammunicatin^'  to  the  apiiiaL-ncoeaaor]'  from  the 
noond,  third,  and  fonrtb ;  ^l,  suprnelaviculnr  and  BUptaaorominl  desccniliug  nerves  : 
the  loope  or  arches  of  comnnnieatioo  between  the  ToDr  npper  cervii!al  nerves^  and  between 
Um  foorth  and  £fth  are  sbown  ;  I',  tbe  phrenic  nerve  springing  trorn  the  fourth  asd  (ifth 
nervM.  In  cooneetion  with  the  nerves  of  the  brachial  plexus  and  the  remaining  ncrvca 
the  foHowing  indications  are  given- — V,  to  VIII'.  and  IX,  the  Gve  rooti^  of  tbe  brachial 
piBina ,  5,  the  rhomlKFid  nerve  ;  6',  eaproscapular  ;  5",  poateriir  thomcic  ;  6,  nerve  to  the 
snbctaviaa  mnscle  ;  T,  7,  inner  and  outer  anterior  thoracic  nerves  ;  S,  6',  B",  upper  and 
lower  snbecapnlar  nerves.  In  the  larger  nerves  proceeding  to  the  shoulder  and  ana  from 
the  plexne,  thooe  of  the  anterior  division  oio  represented  of  a  lighter  shade,  those  belonging 
to  the  posterior  division  darker ;  ee,  external  cutaneons  or  mnscala-cataaeous  :  m,  raedijiD  ; 
u,  ulnar,  te,  internal  catanoona  ;  u,  nerve  of  Wrisberg  ;  r,  musculo- spiral ;  e,  circum- 
flex; i,  iatercoatal  nerves;  C,  lateral  brsnah  of  the  same;  ih,  ialercosto-bnuieral  nerves. 
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THE  CERVICAL  NERVES  AND  PLEXUS. 


I.  SoPBRriuiAL  AsoBsuiNQ  Branchks. 

BCFRBFICtAL    CBRTtCAIi    HKBVE 

TtiU  nerva  takes  origin  from  tho  scwiiid  aud  thinl  cenical  norvea,  tTima 
forwiird  over  tho  Blernouiiustoid  about  tho  middle,  aud,  after  perforating  the 
(wrvicul  fiaoia,  divides  beneath  the  platyaaia  myoides  into  two  branchee, 
which  ore  distributed  to  the  anterior  and  lateral  porta  of  the  ncuk. 

a.  Tbe  upiirrbrandi  giiei  sn  n,«%iidiag  tvigirhicb  Bt'compaaieB  l.he  external  Ju^lv 
Tein,  and  communicates  freely  irith  Ihe  facial  nerve  (cerviiw  facinl  diviiion} ;  it  is  then 
transniittdd  iLrougli  Die  ptatvema  ta  the  bufOlcc,  luppl^ing  that  mu«<^le,  and  ramifies 
in  the  inlcgumcDtofllxi  upper  half  of  the  neck  on  tho  furcpart,  filaments  reaching  as 
liigU  an  tho  lower  maxilla, 

b,  Tlia  lower  branch  likewiae  piereos  the  platysma.  and  in  dialriljuted  below  iLe 
pmcedin^.  ila  filaments  eitendipg  in  froat  as  loir  M  tbe  sternum- 

Tlie  snperBi:ial  cervicBl  nerve  may  ariao  from  the  plexus  in  ibe  form  of  two  or  more 
diftini^l  lirnn>:hca.  Thus  Valentin  descrtboj  il i re e  superficial  ecrrical  nerre»,  wliich  be 
namoD  superior,  midilla,  and  inferior,     ("  Summerriu^  v.  Ban."  kv.) 

While  Uio  Bui'erfioial  tetvii'al  nerve  ramifies  oyer  tbo  platj-amu  myoidea,  llie  faeial 
nam  Ii  bencalb  tbu  muMele.  Aeconiiiig  to  Vatenlin  many  au&^tomulie  arebes  ara 
ftumed  on  Ibc  side  of  the  neck  between  those  two  nerres,  u  well  u  between  the 
tnnoliM  of  the  formsr,  odd  iritk  another. 

OKSAT    ACRICirLl.R    KSKTE. 

This  nerve  winds  round  the  outer  border  of  the  Htemo-mastoid,  Kud  i% 
directed  obliquolj  upwards  beneath  the  platyama  myoides,  between  ths 
muscle  and  the  deep  fascia  of  the  ueck,  to  the  lobe  of  the  ear.  Here  the 
nerve  gives  a  few  imall  brauchea  to  the  tace,  and  ends  iu  the  auricuUr 
and  mastoid  branches. 

a.  The  auricular  braaAa  are  directed  to  the  back  of  the  external  ear.  on  which 
they  mmify.  and  are  conneetcil  with  twiza  ilerired  from  the  Eadal  nerve.  One 
of  theae  UntnchM  leachei  Ihe  outer  ^iirfaee  of  the  ear  fay  a  Qaaure  between  the 
antihelix  and  th«  eoncba.  A  (vw  filaments  are  supplied  likewise  to  the  ogier  part  of 
the  Uibule. 

b.  The  nailoid  braiiA  Is  nidted  to  tbe  pulerior  auricular  branch  of  the  lacial 
Mm,  and  amends  over  the  mastoid  proeess  to  the  int^umenl  behind  tbe  ear. 

fc  Ttn/iMiial  branches  of  ihc  great  anriouUr  nerve,  which  extend  to  the  inlegn- 
nanls  of  the  fwe,  are  di'tribuied  over  tbe  parotid  gland.  Some  slcuder  filamenU 
pcaelral«  deeply  through  the  sut>4tane«  of  the  gland,  and  eommaniale  with  the  bcial 


SMALL   OCTUTTIL    XBRTK. 

The  Btoaller  occipital  nerve  varies  in  «ize,  anil  ia  ■ometiom  double.  It 
qirings  from  the  second  cervical  nerve,  and  ia  diceeied  alotoet  rerticAlly  to 
ttto  head  along  the  posterior  bordor  of  tbe  ttarno-niMtaiil  ntnsde.  Having 
perforated  the  deep  fucia  near  the  ataaitia,  tbe  small  occipital  nervv  n 
coatiuuml  upwards  betweeu  the  ear  and  the  great  occipital  Qarre,  and  oada 
in  CUt«D«oas  filaments  which  extend  upwards  in  the  a<^p  ;  it  i  iiiiiiniiiiiialai 
vitb  brandiBa  trou  tho  larger  oc-cipital  nerve,  as  well  ad  with  ihe  fuMtwinr 
MHtwlar  branch  of  the  faciaL  It  ^^ean  to  supply  Bomelioiea  the  occ^l*- 
ftMlalia  oitiscla. 

Tke  manaUar  Unatli  (ram.  aoriealaria  aeperior  postetior)  ii  distrih*led  le  the 
^f«r  port  of  the  Mr  OB  tlw  potfenor  aspect,  and  to  the  eictawr  modcef  the  ■wiltit 
TUs  aiuuuUr  branch  k  «■  eCM  koa  the  gnat  oe«^ital  Mm*,  whM  the  msI 
omVi  iw  thu  I 


SUPRACLAVICULAE  NERrEiL 


SSit 


II.  ScrBBPiciAL  DBSOBHoma  BiiANCHBii. 

BUPftiCLiVICOLAE  NERVBS. 
The  doBcendiug  eeriea  of  the  superGci&l  nerres  are  thus  named,      Thuro 

Fig.   424. 


Fig.  i2t, — View  ot  tur  Sirpihi'iaiiL  DidTRiBOTini  pt  the  Dertes  pnooKEtiilia  rBOH 
THE  CEETioii.  PiEXna  (from  Snppey  after  HirsthEeld  and  I^veilM).      ^ 

1,  BtiperficLal  eprrlcal  acrve  ;  2,  S,  de.^^ndtng  ttrancliea  of  the  BAme ;  3,  ascending 
branchsB;  4,  tirige  uniting  with  the  bcial ;  iS,  great  tiuriniilar  aene  ;  f>,  iU  pitrotid 
brauf^h  ;  7.  itn  external  nuricalar  branch  ;  8,  twi^  of  Che  sanie  wbii;h  {liorces  the  uaricla 
to  [pass  to  its  aater  Harroce  ;  9,  bniDch  tu  the  deep  Murface  of  the  plnDA  ;   10,   its  anioii 

ith  the  posterior  aoricular  of  the  facial  oerTe  ;  11,  siaatl  oocii>iLil  nervg;  12,  ita  branch 
ieh  BDiU*  wiLh  the  great  occipital  nene  :  13,  a  muitoid  branch  or  second  Bmill  occipital ; 

4,  tviga  from  tLie  to  thn  hack  of  the  neck;  IS,  16,  Bupracluvicalar  Dcr'as;  17.  13, 
mprEurominl  Dervei ;  ID,  branch  of  the  cervical  nervea  pjvsfiog  into  the  tra[)CEius  moBcle; 
20,  kpinal  accessory  distributed  to  the  same  and  receiviit^  a  uniting  branch  from  the  cervical 
nerres  ;  21,  brandi  to  the  levator  seapuli ;  22,  tninfc  of  the  facia!  nerve  ;  23,  its  poel.erior 
aoricnlu  braneb  (wasiug  into  Ihe  i>ccipitai  and  poatecior  and  Baperiar  Biuioular  mowlwi 
S4,  iU  c«rviM-facial  bnuulwi. 
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THE  CESVICAl,  NERVES  AND  PLEXUS. 


are  two  of  these  nerves,  or,  in  some  cases,  a  grei^tor  number.  The;  arise 
from  the  IhirJ  and  fourth  cervical  nerveB,  and  (leHcend  in  the  interval 
between  the  eteniD-mastoid  and  the  trapezius  luusclus.  Ah  they  approach 
the  clavicle,  the  nerves  are  uugineuted  to  three  or  more  in  mimber,  and  are 
reooguisoJ  as  internal,  middle,  luid  posterior. 

a.  The  infernal  (eternal)  branch,  irhich  ia  much  amallei  than  the  rest,  tunlfies  over 
the  inner  half  of  the  chirijle,  nnd  temiitiiiten  near  the  itornum, 

b,  The  middle  branch,  lyins  opposite  Ihe  iutcrvul  between  the  pectoral  and  deltoid 
muBctes.  diBtrilmtes  wmo  twiga  over  the  fare  part  nf  Ihe  deltoid,  and  othcre  over 
the  peeloRil  muscle.  The  latter  join  the  small  eutancoiu  hraa^^hea  of  the  iotcrcoatal 
nerves. 

e.  The  exlenu^  or  patlerior  branch  (acramiat)  is  directed  oatwarda  over  the  ocfo- 
mion,  and  the  clavicular  aKacbment  of  the  trapeiiui  musola,  and  endi  in  the  in(«ga- 
mcnl  of  the  outer  and  back  part  of  the  ^ouldcr. 


HL  Dzs?  Bbakoeks  :  IiTNsa  Sbkibb. 
coKKEcriNo  Bit  4N  cuss. 
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The  cervical  plexus  is  connected  near  the  base  of  the  skull  with  the 
traiilcs  of  the  pneomo-gaatrio,  hypoglossal,  and  sympathetic  norves,  by 
means  of  fibimeuts  intervening  botiveen  those  nerves  and  the  loop  formed 
by  the  first  tvo  cervical  nerves  in  front  of  tlie  atlas  (p.  637). 

UDGCDLAIt    BKANCBES. 

BraneKes  to  th^  anttrior  retti  mMstlet  proceed  from  the  cervical  nerves 
close  to  the  vertebrte,  including  the  loop  between  the  first  tiro  of  tbeae 
nerves. 

Tkio  brandies  to  the  ama  hypoglossi,  one  from  the  second,  the  other  from 
the  third  cervical  uerre,  descend  over  or  under  the  internal  jugular  vein,  to 
form  a  loop  of  communicntion  with  the  ramus  descondena  noui,  and  aid  in 
the  supply  of  the  muscles  below  the  hyoid  bone  (p.  (i2G). 


raRENIO   NEKVB. 

The  diaphragmatic  or  phrenic  nervB  pnnses  doim  through  the  lower  part 
of  the  neck  and  the  thorax  to  its  destin.-ition. 

It  commences  from  the  fourth  cervical  nerve,  and  receives  nsually  a  faaci- 
eolus  from  the  fifth.  As  it  descends  in  the  neck,  the  nerve  ia  inclined 
inwards  over  the  oiiturior  scalenus  muscle  ;  and  near  the  chest  it  is  joined 
by  a  filament  of  the  sympathetic,  and  aometimes  aUo  by  another  filament 
derived  from  the  fifth  and  sixth  cervical  nerves. 

As  it  enters  the  thorax  each  phrenic  nerve  is  placed  betveeu  the  Bub- 
olaviaji  artery  and  vein,  and  crosses  over  the  internal  mammary  artery  near 
the  root.  It  then  takes  Dearly  a  straight  direction,  in  front  of  the  root  of 
the  lung  on  each  aide,  and  along  the  side  of  the  pericardium, — between 
this  and  the  mediastinal  part  of  the  pleura.  Near  the  diaphragm  it  divides 
into  branches,  which  separately  penetrate  the  fibres  of  that  muscle,  and  then 
divert^       "— ~i  each  other,  are  diBtributed  on  the  under  surface. 

1  e  is  placed  more  deeply  than  the  left,  and  is  at  first  directed 

P  ide  of  the  right  innominate  vein,  and  the  descending  veua 


h'M^  II 


DEEP  CERVICAL  NERl 


kOHIAr.  PLEXUS. 
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The  Htrve  of  the  left  aide  is  n  little  lon^r  than  that  of  the  right,  in  conse- 
quence of  the  oblique  poBitioii  of  the  perio*nlium  rouml  whiuh  it  wimls, 
and  ulso  because  of  the  di.iphriigm  buioij  lowar  ou  this  than  on  the  opposite  ■ 
eide.      This  unTVe  crosses  iu  frozit  of  the  arch  of  the  aorta  and  the  pal- 
moiiory  artery  before  reaihiug  the  pBricardiiim. 

BasidcB  the  terroimd  brancht^  anpplied  to  the  diaphragei,  each  phrenic  Derro  girea 
filiinienta  to  the  ]iteura  and  pariuudium  ;  and  let'cires  BometimeB  an  vff.tel  from  the 
unioix  of  the  dejcendcna  noni  with  the  cervical  D«;ryca.  8wan  aotioc4  this  nnion  m 
occurring  oqIj  on  iho  left  side.  Luachka  describes  tirigs  from  the  Imrer  pnrt  o(  the 
nerve  to  the  jieriloaeum,  the  inferioc  cava,  and  the  rigiit  auricle  of  the  heart. 

Unc  or  two  flUmcuIs  of  iha  nci'Ve  of  the  right  side  join  in  a  amull  ganglion  Tith 
branchei  to  the  diaphragm  which  are  derived  from  the  solar  pluiua  of  the  sympa- 
Ifaelii:;  and  from  the  ganglion  tni^  are  given  U>  the  Buprarcnal  capnule,  the  hepatic 
plexus,  and  the  lower  Teiia  cava.    Uu  the  left  tide  there  is  a  junction  hctwecD  the 

I       phrenic  aivd  the  sf  mpathetio  nerves  near  the  ce^ophageal  and  aortic  opeuings  in  the 

^^Uaphragm,  but  without  the  appearance  of  a  gongltoa. 


IT.  Dkbf  Bbahchu  :  Exibonii.  Seriu. 
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JfUMuIor  braiicAes, — The  stenio-tnastotd  receiyea  a  branch  from  tho 
•eoond  oervioil  nerve.  Two  branches  proceed  from  the  third  riorva  to  the 
levator  anguli  scapulte  ;  and  from  the  third  and  fourth  cervical  nerves,  aa 
they  leave  the  spinal  canal,  bratiches  are  given  to  the  miiidle  Bcaleuus 
mil.'icle.  Further,  the  trapezius  has  brEiuches  proloDged  to  it  ;  and  thus, 
like  the  Bt«riio-niattoid,  this  miuulu  receives  nerves  from  both  tho  spinal 
acoesBory  and  the  cervical  pie  sun. 

CoKiiectiou  icith  the  ipiiuil  acceaaury  iiert-e. — In  the  substance  of  the  stemo- 
tnastoid  rauacle,  this  aorve  is  connected  with  the  bratiohea  of  the  cerrical 
plexus  furuished  to  that  muscle.  It  is  also  oounected  with  the  brauchoa 
distributed  to  the  trapezius — ttie  union  between  the  nerves  heing  beneath 
the  niuacle,  and  having  the  appearance  of  a  plexus  ;  and  with  another 
branch  of  the  cervical  plexus  iu  the  interval  between  the  two  muscles. 

Summary  of  the  cervical  plrxus, — Froia  tho  cervical  plexus  are  dLitributed 
cutaneous  uerres  to  the  back  of  the  head,  to  pni-t  of  the  ear  and  face,  to  the 
anterior  half  of  the  neck,  and  to  tho  upper  part  of  the  trunk.  The  mu-scles 
■upphed  with  nerves  from  the  plexus  are  the  atemo-motitoid,  the  platysma, 
uid  the  tower  hyoid  muscles  in  part  ;  the  anterior  recti,  the  levator  anguli 
■capulze,  the  trapezius,  the  scalenus  medius,  aud  the  diaphragia.  By  meatis 
of  its  branches  tho  plexti.'i  cummuuicates  with  the  puoumo-t^tric,  spinal 
kccessory,  hy^KtgloBsal,  aud  aympathetie  nerves. 


BRACHIAL  PLEXUS. 


This  large  plezos,  from  which  the  nerves  of  the  upper  limb  aro  supplied, 
U  formed  by  the  union  of  tiie  anterior  trunks  of  the  four  lowur  cervical  aed 
first  dorsal  nerves  ;  and.  it  furtlier  rcceivua  a  fascicuhu  from  the  loweet  of 
the  nerves  (fourth),  which  goea  to  form  the  cervical  plexus.  The  plexus 
extetids  from  the  lower  part  of  tho  neck  to  the  axillary  space,  and  termi- 
nates opposite  the  coracoid  process  of  the  scapuLi  iu  largo  ucrvos  for  the 
■npply  of  the  limb. 

The  manner  in  which  the  nerves  are  diHposed  iu  the  plexus  is  liable  to 
some  variation,  but  tho  following  may  he  regarded  as  the  arrangement  most 
frequently  met  with.  The  hfth  and  sixtli  curvicol  are  joined  at  the  outer 
of  the  scalenus,  aud  a  little  farther  out  receive  the  seventh  aerv» 
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THE   BRACHIAL  PLEXUS 


— the  three  nerves  giving  rise  to  one  Ui^m  upper  coi'd.      The  eighth  cervioal 
and  first  dorsal  uervus  are   united  in  another  lawei  cord  whilst   thej  are 


Fig.  115. 


Fill.  i'iS.—Vtie  Di^ii-oTiiiii  or  thb  Aiilla,  sugwixu  tui  Buioiikl  Flixdi  aid 
BKiunouonilKi  Nekvis  (from  &[;{>«;  after  Hinclifcld  auJ  LeruiU^).     J 

The  cUricle  hu  Wo  uwn  throagb  near  i(a  iMroal  end,  and  ia  tamed  aaide  with  the 
moadet  atloabed  lo  it ;  Ibe  BubolA7iaa>  and  the  groator  and  lener  pectoral  musoled  Lave 
beaa  maoved  friiiD  i\tc  fr'^Dt  of  tlie  aiillji.  1,  ]t>op  of  anioa  between  the  ilraceDdena  noni 
and  Bbnneli  of  Ilia  cerTical  pltina ;  2,  pneaioo-gBitric -.  3,  phrenic  {xuaiag  dovD  to  the 
inner  lide  of  theuateDua  aalicui  miucle  ;  4,  anterinr  primsr;  diTision  of  the  Grtbeenical 
nerre  ;  t,  the  eame  of  the  rixlh  ;  6,  7,  the  tame  of  the  BCTeolh  aud  eiytith  cerrlcail  oerrei ; 
8t  the  aame  of  the  fint  dofaal  aerre ;  9,  9,  branch  from  Ihe  plf^xua  to  the  HubclaTiiu 
noael*.  eomranniuiting  «ilh  the  phnnio  nert  e  ;  10,  poaterior  thoncic  nerve  di*tribn  led 
to  the  lerralus  niaKuui ;  11,  upper  auterlur  thunicic  ame  pisiiag  into  the  gnat  pectoral 
miuele  ;  13,  lower  inWrW  thutnoic  JittriLaled  to  tbs  leaser  pectoral ;  14.  twi((  of  com- 
raunTmtion  between  these  two  nerv^B  ;  12,  aupnacapnlar  nerve  paaiiog  tbrongh  the  ■aprm< 
aeapulat  notch  ;  15.  inwer  of  the  two  inbacapnlar  nerres  ;  Ifl,  nerve  of  ths  teres  major  ; 
17,  lung  anbscaiiular,  or  Derve  uf  the  latiaaimoi  doni ;  18,  aoDeasor;  of  the  internal 
cntaaeuui  nerve;  IV,  naion  of  the  aeoeaaor;  eataneons  with  the  Beond  and  third  inler- 
oostal  nervea  ;  SO,  Uteral  branch  of  the  aecond  intorcoBtal  ;  21,  aeoosd  internal  entane^na 
ar  nerre  of  Wruberg  ;  2'i,  inlfmal  eataneons  nerve  :  2:i,  the  ntnar  nerve  to  the  inside  ef 
Ute  aiillary  arlfr;,  paaaing  beliind  the  rein,  and  having,  in  Ihii  case,  a  anion  vith  tbt 
npper  division  of  the  pleini ;  'H.tbe  median  nerve  immediately  W low  the  plaM  when  ita 
two  rooti  ombrace  the  arterj,  which  ii  divided  above  this  plaee ;  iS,  the  mnKDlo-catantaat 
narvs  paaing  into  the  eotanibracbialii  miuols  ;  36,  the  mucolo-spiial  nerr*  ; 
lehind  iha  divided  bnrhial  arterj. 


BRANCHES  OF  THE  BRACHIAL  Pl.EXUa. 
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[lietn'eei)  the  satluDt  muRcles.  The  two  cords  thua  funned  lie  side  by  side 
in  the  fore  pail  of  the  |>leiiiB,  &nd  exteruikl  to  the  fir<t  pnrt  of  thi  aKiUary 
reuels.  At  the  same  place,  or  lower  doirn,  a  third,  iuldrjieJiate,  or  po^tarior 
cord  is  produueU  hj  tbe  uuiju  of  Ewciculi  from  each  of  the  other  two  oorJs, 
or  separutQly  from  tLe  aervss  forcuiu({  them.  The  throe  cords  of  which  the 
plexus  DOW  consist!,  ore  pkoed,  oue  on  the  outer  side  of  tfao  axillary  artery, 
one  on  the  inner  aide,  and  one  fa<^litnd  that  vessel,  and  are  continued  into 
tbu  principal  nerves  for  the  arm. 

The  two  fasciculi  which  unitu  to  form  the  iatenDedtat«  of  the  threa 
tronka  are  generally  Bepamteil  at  a  higher  level  thau  the  formation  of  the 
two  other  truuks,  but  they  are  alio  fri^quently  given  off  as  low  as  the  clavicle, 

I  or  evfii  farther  down  ;  this  gives  rise  to  soma  varieties,  more  apparent  than 
reaL      The  seventh  nerve  also  may  give  a  branch  to  the  cord  below  it. 

The  branches  proceediijg  from  the  plexift  aru  numerous,  and  amy  be 
conveniently  divided  into  two  classes — viz.,  those  that  arise  above  the 
clavicle,  and  thoae  that  take  origin  below  the  bone. 

BRANCHES  ABOVE  THE  CLAVICLE. 

Above  the  clavicle  there  arise  &om  the  (ranks  of  the  brachial  plexus,  the 
f  poeterior  thoracic  and  suprascapular  iiervoa,  a  nerve  for  the  rhoml)oid 
\  niuEcles,  another  for  the  aubclavtus,  irregular  brandies  for  the  scaleui  luid 
I  longua  colli,  and  a  branch  to  join  the  phrenic  nerve. 

The  braDches  for  (At  aailrni  and  lua'jng  coUi  mu«/«apring  in  an  irregqtar  manner 
tcoia  tlje  lower  cervical  norvca  i^lose  to  iLcic  place  oF  emcrgeLii;e  Tram  the  verLcbral 
fo  lamina. 

Tlie  branch  Sot  the  rhuiaboid  luiisdet  arista  from  the  fifth  nerve,  anil  U  direi:tpcl 
bacliHU'ils  (o  the  base  of  the  scapula  through  the  fibres  ot  the  midillc  iculcnus  aiiit 
beneath  the  Iciator  anguli  scupiilm.  It  ia  diiliributod  la  the  deep  eiiriUce  of  the 
I  rlianiboid  maselea,  aad  gives  sumetiniea  a  braach  to  the  tovalor  acapslie. 


Pig.  <2B.— DisTiuaotroN    or 

TBI      SdfB.I^JFCLlR      1IIJ> 

CiaDDBri.s(  NaavES  (from 
UtrKhfeld  and  Leveille),  I 


Pig.  428, 


I 


I 


a,  Ihe  walenna  mediua  aod 
pmlicua  iqobcIcs;  b,  levator 
anguli  Ha[>ulio  ;  c,  furoinion  ; 
d,  ileiLoid  Diuade,  of  vhioh 
Ibe  Uicli  iiarl  hai  been  ile- 
iicbnl  frum  the  B.npufa  aail 
in  p&n  removed  ;  f,  rhomboid 
tDOHcle;/,  teres  niajur;  g,  la- 
(uniSDi  diiral;  I,  Ilie  btiu^bial 
pleiai  uf  nervea  ns  Men  from 
behiuJ  ;  r,  the  nerve  of  the 
levator  Kajiuiie  and  ThoniLoid 
Biaselea ;  %  pbieed  on  the 
tia'iole,  marks  the  eupra- 
Scapolar  nerve;  3,  its  bmaeh 
to  the  Bupmapinatus  louMjIei 
4,  biandi  to  the  infnL<|>LD»lua ; 
6,  pLand  on  Ibe  b^k  of  the 
bamerui  bdow  the  inserliua 

of  (be  Mm  min^jr.  omrks  the  circumflex  nerve  pausing  ont  of  the  quadrangulnr  internt ; 
8,  its  braneb  to  the  term  iniuor  muscle  ;  7.  bivnclieG  to  the  deep  aiurface  of  the  deltoid  1 
8,  outaueoui  branch  to  tbe  bscic  of  the  shoulder. 
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Tlic  nerrc  of  Uie  anldanius  imiieif.  of  Bmall  size,  nriscs  Trom  the  front  of  the  cord 
irhich  reHulLa  from  the  unioD  of  the  fiflh  and  Blilh  ccrrical  narrea.  It  ia  directed 
over  the  outer  part  of  the  Gubclaviao  artery  to  the  deep  surface  of  the  aiibclaviaa 
muscto.  This  Bmall  eitvo  ia  oommonlj'  cunnectcil  witli  the  phrenic  nerve  in  the  neek 
or  ia  the  che«t.  bj  meins  of  n  sleudf r  fiUmsat. 

Branch  (0  join  the  phrenic  ntrve. — This  small  and  Bliort  bntneh  a  nn  ofiset  from 
the  firth  ceirical  nerre;  it  joins  the  phrenie  nerve  on  the  anterior  scaloniu  musde. 

POSTBEIOE    THOBAOrO    NURVB. 

The  poaterioT  thoracic  norve  (uurve  of  tbo  Herratus  tnagiius,  eit«rDRl 
reapiratoiy  of  Bell)  U  formed  m  the  aubstance  uf  the  middle  Hcalenua  muscle 
by  two  roots,  one  from  the  fifth  and  Etnother  from  tho  sixth  iicrve,  and  roaches 
the  surface  of  the  scalenuB  lowi^r  tbun  the  nerve  of  the  rhomboid  mtisclea, 
with  which  it  is  oftea  coDiiecteJ.  It  descends  behiml  the  brachial  pleius 
ou  the  outer  surface  of  the  serratus  magnus,  nearly  to  tho  lower  border  of 
that  muscle,  supplying  it  with  aumorous  bruticbea. 

BDPBASOAPCrLAB   NBETE. 

The  gnprascapular  nerra  arises  from  the  back  of  the  cord  formed  by  the 
union  of  the  fifth  and  sixth  nerves,  and  bonds  beneath  tho  trapeziiui  to  the 
upper  border  of  the  scapula,  where  it  passes  betwocn  tho  miudes  aad  the 
bone.  Entering  tho  Bupraspiaous  fossa  of  tbo  scapul»,  through  the  supra- 
scapular notch  (beucath  the  tigameat  which  crosses  the  notch),  the  supra- 
(capular  ncrva  supplies  two  branches  to  tlie  supraapinatus,  oue  near  the 
upper,  the  other  near  the  lower  part  of  the  muscle  ;  and  it  tbcu  doacenda 
thioui(b  tbo  grent  scapular  notch  into  the  lower  fossa,  nhero  it  ends  in  the 
infraspinatus  uusclo. 

In  the  upper  fossa  of  the  scapula,  a  slender  artUalar  filament  Is  giren  to  the 
shoulder  joint,  anil  in  the  lower  fossa  other  twigs  of  the  nerro  enter  the  aaJne  joint 
and  the  subatance  cf  the  acapnia. 

BRAJfCHES  BELOW  THE  CLAVICLE 

Origin  of  neret»  from  the  plfxut. — Tlio  SBveral  nerren  now  to  be  described 
are  derived  from  the  three  great  cords  of  the  plexus  in  tbo  following  order. 

From  tho  upper  or  outer  cord, — tho  external  of  the  two  anterior  thoracic 
nerves,  the  uuhcuIo- cutaneous,  and  tbo  outer  root  of  the  median. 

From  the  lower  or  inner  cord, — tho  inner  of  tbo  two  anterior  tborawc,  tho 
nerve  of  Wrisberg,  tbo  internal  cntaneous,  the  ulnar,  and  the  inner  root  of 
the  median. 

From  the  posterior  ooid, —  the  subscapular  nerves,  the  drcumflox,  and 
the  musculo- spiral. 

77if  nerra  traced  to  the  gpinal  nerva. — If  the  faaclmli  of  which  the  principal 
nerves  aic  compoaBil  bo  followed  throngh  the  pleius,  tliej  rosy  be  traced  tn  those  of 
the  spinal  nerves  which  in  the  HnljoiDcd  table  are  named  along  with  each  trunk. 
The  higher  nuuibers  refer  \a  the  cervieal  nerves,  the  unit  to  the  dorsal  nerve: — 


Subsc.iputar  from  .  . ) 
Circumfiel  .  .  .  , 
Musculo^pirnl    .  .  ) 

Kxtcmal  cutaneous . 
Median       .         ■         ■         , 


5.6.T.8. 

6.0-T. 
fi.i3.7.8.l. 


Ulnar   .... 
Interna]  cutaneous      , 
Small  internal  cutaneous 

ODter  5.S.T. 

inner  S.l. 


8.1.  or  7.8.1. 


S.]. 


Anterior  thoracie 


The  oalline  In  FJg.  433,  taken  from  a  disuctlon,  represents  oae  of  the  most 
common  arraiunnieDta, 


ANTERIOR  THOBACIC- SUBSCAPULAR  FEETE8. 
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II         Wll 


Some  diflercncca  vUl  be  found  in  llie  sUlcmentB  of  aiuktomidU  vLa  tutre 
iiiTealig«ted  tJic  eubjert— for  iiiHlnnfo,  Ssarpa('"  AnQoUiliones  AnBLom.")  aod  Kronen- 
berg  ("  I'lei.  ncrvor,  Slnictura  el  Virtules")— wilh  respect  to  iho  nerves  to  which 
ihc  briDclica  are  asiigDcd.    Tliia  diScrcace  is  maialj  owing  to  Die  variation  nrlucb 

ilusUjr  ezuls  in  different  caaes. 


I 


JSTEBIOR    TUOBACIC    NBEVBS. 

Tlio  anterior  thnmcic  nerves,  two  in  number,  supply  the  peotonl 
tnusclea. 

The  exUmal,  or  more  rapcrGcial  branch,  aiiaing  from  the  onter  cord, 
crosoBS  inwards  over  the  axilbry  artery,  imd  tsrminates  in  the  great  pectoral 
jnu^lo. 

llie  inUTiial,  or  deeper  brancb,  springiug  from  the  iiiner  cord,  cornel  I 
forwards  between  the  aiillLiry  artery  anil  vein  to  the  Bmall  pectoral  muAcls, 
and  is  joined  by  n  branch  from  the  uxteruaL  This  nerve  presents  a  plexi- 
form  division  benoiitb  the  sntall  pectoral  muscle,  and  supplies  brauchen  to 
it  and  the  larger  pectoral  muscle.  The  two  nerves  are  connected  by  a  til^ 
Inent  which  forms  a  loop  over  the  artery  at  the  inner  side. 


8UBSCAPCL;llt    NERVEa. 


Fig.  J27. 


R 


Theae  nerves,  throe  in  number,  take  origin  from 
the  [>oaterior  cord  of  the  plexus. 

The  uji/ier  nerve,  the  Buuillest  of  the  Bub- 
acapnlar  nerves,  peuctratca  the  upper  part  of  the 
.flubscapuiar  muscle.  The  !<iwcr  nervo  gives  a 
ch  to  the  subscapularis  at  its  aiillary  border, 
Aud  ends  in  the  teres  raigor  mu^icle.  There  U 
Bometimes  a.  distinct  nerve  for  the  last-named 
muscle. 

Tlie  long  ttAgcaptilar  nerve,  the  largeat  of  the 
three,  runs  along  the  lower  border  of  the  sub- 
acapular  muscle  to   the  latisuimus  dorai,    to  which 

is  distribatedL 


■capi 
^Kiubst 
^^Hirani 
^«id 


^"  n*r 


^vpoi 


Fig.  i27, — DisTRiBcnoK  of  thb  Posteetob  Cittajieoiis 
NinvEa  or  THE  SnucLDKft  as[>  Abm  (from  Uliacbfeld 
aud  Leveilli^).     J 

1,  ■npra-acromiB!   branchea  of  the  cfirrical  nerv*  de- 

aadiaj)  on  the  deltoid  miitole ;  2,  uceDdiug  or  reflected, 

id  2',  descending  cutancuuB  branchc:;  of  tbc  cireumflez 
nerve  l  3,  infetior  eiteiiiul  <:u(>aiieL>ua  of  the  mv^ulo-apim] 
nerve  ;  4,  cit^raal  aud  pi^sterior  cDtn&coos  hT^QcLcfl  of  the 
muscalu-cutancuui  nerie  to  the  finGirin ;  5,  internal 
eulniicuDB  of  the  iiiDiculo'a|>lra! ;  6,  i»tereosto- humeral 
btancbeB  ;  7,  twigs  of  the  nerve  of  Wtisberg ;  8.  Ujiper 
poatcriur  brancb  uf  the  iulcrnal  cutaneous  nerro ;  D,  lower 
branch  of  the  lame. 

CIRCCMPIBX    NHRVB. 

The  circumflex  or  aiillary  nerve  gives  both 
muscular  and  cutaneous  nerves  to  the  shoulder. 
Springing  from  the  postorior  cord,  this  nerve  is  at 
first  placed  behind  the  axillary  artery,  but  at  the 
lower  border  of  the  subscapular  muscle  It   is   inclined  backwards  with  the 

iBterior  cironmHes  artery,    in  the  space  between    the   scapula  and    teres 


J 
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mnjor  muscle  above  the  long  head  of  the  IricepR,  nnd  eepamtM  iota  an 
nppoT  luid  a  lower  brant^h,  which  are  distributed  to  the  deltoid  and  teres 
minor  miueles,  the  iategumcot  of  the  ahoulder,  and  the  shoulder  joint, 

IT.  The  vppcT  porli'in  winda  rouod  the  upper  put  of  the  hamrroi,  eittniling  to  tha 
inleriflr  border  of  the  deltoid  mnscle,  to  which  it  ia  distributed.  One  or  two 
culnpuni^  JUnmentf.  pcnclmling  between  the  mnscuUr  Gbrci,  &re  bent  (JowQirardg, 
knit  Biipplj  the  inlegmnent  over  the  lower  part  of  the  muscie. 

b.  Tjie  loarr  liranth  supplies  offMiU  to  the  bide  part  of  the  deltoid,  and  fnmiRhe* 
the  nerre  lo  the  teres  minor,  which  in  remarkable  in  presentinj;  a  ^ngUrurm  enlirge- 
mcnt.  It  l.hcn  lums  ronDd  the  poBterinr  border  of  the  deltoid  below  the  middle,  ind 
rsmiEea  in  the  iniegumeat  over  the  lower  two-thirds  of  lli»t  muscle,  one  bmnch 
extending  to  ihe  integucnent  over  the  long  head  of  the  triveps  muBcle. 

c,  Xa  ariiciilaT  JUnmtni  for  the  shoulder-joint  arises  near  the  commencemenl  of 
the  nerre,  uid  eiit«n  the  espaular  liguncat  below  the  Bubscapular  maicle. 
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DfTERNAL  CDTAinKlUa  MBEVK 

At  its  origin  from  the  inner  oord  of  the  brachial  plena,  this  nerva  la 
placed  on  the  inner  side  of  the  fUciUary  artery.  It  becomes  cotaueons  about 
the  middle  of  the  arm,  and  after  pi-rforatiiig  the  fascia,  or,  in  some  cnaes, 
before  doing  BO,  is  divided  into  two  parts  \  oua  deetioed  for  the  anterior, 
the  other  for  the  posterior  surface  of  the  forearm. 

n.  Ths  anterior  branch  crosees  at  the  bend  of  the  elbow  behiad  {in  some  cases 
OTcr)  the  median  bneilic  vein,  and  distnbntes  filameDtg  in  front  of  the  foreirm,  (is 
far  as  the  wrist ;  one  of  these  Is,  in  some  iastsnccs,  joined  with  a  cntaneous  branch 
of  the  ulnar  nerre. 

b.  The  pntlerinr  hrnnch  indinen  obliquely  downwards  at  the  inner  siile  of  the  hiwilic 
rein,  and  winding:  to  the  back  of  the  forcarin,  over  the  prominence  of  the  internal 
ccDdyie  of  the  humerus,  eitendg  soinewhat  below  the  middle  of  the  farcann.  .4bove 
the  elbow  this  branch  is  connected  with  (be  smaller  inlerual  culaneons  nerve  (nerve 
of  Wrisberg),  and  aflerwanls  commiiniciiteH  with  the  outer  portion  of  the  inlernid 
cutsneooB,  and.  aecoriltng  to  Swnu,  with  the  dorsal  braoch  of  the  uluar  nerre. 

f.  A  branch  to  the  inlfHiimtTil  nf  Ihe  nnn  pierces  the  fuBcia  near  the  aillln.  and 
reaches  to.  or  Dearly  to  the  elbow,  distribuline  filamenl«  outwards  over  the  biceps 
muscle.    This  branch  is  ofleo  coDQected  with  the  in tereoatc- humeral  nerre. 

SMALL    INTERNAL    CCTASEOU8    NERVE. 

The  smaller  internal  cntaneona  nerve,  or  uerve  of  Wrisberg,  destined  for 
tbe  supply  of  the  integument  of  ths  lower  half  of  tha  upper  arm  on  the 
bner  and  posterior  aspect,  commonly  arises  from  the  inner  cord  of  tho 
brachial  pleiua  in  union  with  the  Inrger  internal  cutaneous  and  ninar 
nerveH.  lu  the  axilla  it  lies  close  to  the  aiillarj  vein,  but  it  soon  appears 
on  the  inner  side  of  that  vessel,  and  communicates  with  the  interosto- 
iiumerol  nerve.  It  then  descends  along  the  inner  side  of  the  brachial 
vessels  to  about  the  middle  of  the  arm,  where  it  piorcos  tbe  fascia,  and  its 
filaments  are  thence  continued  to  the  interval  between  the  internal  condyle 
of  the  humerus  and  the  olecranon. 

Braneha. — In  the  tower  third  of  the  arm,  brsnehes  of  this  small  nerve  arc  directed 

almost  horiiontally  to  the  inlegurnent  on  the  posterior  aspect;  and  the  nerve  ends 
at  the  elbow  bj  dividing  into  several  filanients,  some  of  which  are  directed  forwards 
over  the  inner  condyle  of  the  humerus,  while  others  are  prolonged  downwards 
behind  (he  olceranoo. 

Cnnncclinn  lalh  ihe  inlfrrotli-liiimrrat  »frvr, — This  connection  presents  much 
variety  in  different  cases  : — in  some,  there  are  two  or  more  intercommunications,  form' 
in£  a  kind  of  plexus  on  (ha  posterior  boaadaiy  of  the  aiilhirj-  space ;  in  othcra,  [Jib 
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SERTE8  OF  THB  UPPER  UMB. 

loWrM«ti>-homBr»l  nerre  is  of  Urgcr  siie  Ihiin  u-iml.  «inl  lakes  tlie  p!»0B  of  the  nerrd 
of  Wriaberg,  onlj  receiving  in  llio  milla  a  amall  filamcdL  from  tbe  brachial  pUiui, 


Pig,  428. 


Fig.  439. 


g.  43S. — AHTsaiuR  CiiT*MK.>U9  hKnrts  or  tbr  S^boouihii  abo  Abm  (from  Sappej  after 
Hittcbfeld  uid  Lereilli^).     j 

1,  1,  tapnclaricular  and  lupnacromial  nerrea  from  tlie  cerrjcat  pleing  ;  2,  2,  3, 
I  entaneaiu  bnuches  of  ihe  circnmSi-x  nerre  ;  3,  4.  apper  tirancfaei  of  tbe  internnl  caLit- 
ngoDi  aem  ;  5,  anperior  siteroal  coUdoods  bninob  of  tbe  niii»oulo-Bj.inil ;  6,  iiilsmal 
eat&DCOQfl  aerve  piercing  the  ileep  faaoia ;  7}  posterior  brHnch ;  S,  ^mmnniciLting  twig 
with  one  of  the  antfriar  branehei ;  9,  10,  anterior  branobei  of  this  nerve,  some  turning 
round  Ibe  mediao  baailie  and  alnu  reins  ;  11,  rnQBcnln-cutaneoaf  nerre  descending  over 
LUm  mediaD  eephatie  reia ;  13,  inferior  ODlaneooi  branch  of  the  miucolo'ipiral  nerre. 

mg.  42B. — AiTMioB  CoTiBBpna  Nbktkb  or  tni   FoHBiBB  inp  HiiD  (from  Sappej 
after  Hiracbfeld  and  Leveille).     ^ 

9.  10,  13,  diitribution  of  tlic  anterior  br.inf:hes  of  the  internal  eataneous  nerre ;  11, 
nnion  of  one  of  these  vitb  a  twig  of  the  nlnar  nerve  ;  12,  inrerior  ouUneoiu  branch  of 
the  mnKalo-spiral  nerve  ;  II,  15.  diatrihotion  of  the  eilemnl  cntaDeons  nerve  ;  16, 
oaion  of  one  of  ita  branchea  with  17.  tho  terminal  branch  of  the  radial  nerve  ;  18, 
ptimar  entaoeoa*  branch  of  tbe  median  uerve  ;  19,20,  iaternal  and  eitcrnal  oollateral 
branebei  to  tUa  thnmb  from  tbe  median  nervs  ;  21.  external  collateral  to  the  index 
finger  i  22,  23,  collateral  branches  to  the  indei,  middle  and  foartli  fingers;  2(.  "25, 
eolUtenl  branches  Trom  tbe  ulnar  nerve  to  tlie  fourth  and  liflh  Siiitcra  ;  the  netnork  of 
OOmmiiDicatinc  tiiii^  formed  hf  the  tenniaat  branchaa  of  thuae  cutanenos  nerrea  is  repre. 
Molcd  at  the  sitremilies  of  the  lingers. 


aiirl  thii    BmiU   commnnicuting   fikment  represenU  in  luch  cM«t  tht  nam 

Vi  risberg. 

MCBCCLO-onTANBOtia  jjbrvb. 

The  miuoulo-cutaiieoiiH  or  external  cutaneous  nerve  (perforans  Casaerii)  ii 
deeply  placed  betwuon  the  muscIcB  aa  far  as  the  elbow,  atid  below  that  point 
is  immediately  under  the  in  tegument.  Arising  from  the  brnchial  pleiua 
ojipoBito  the  small  pectoral  muscle,  it  perforates  the  comco-braohialia  muscle, 
tuid,  pasuitig  oliliquely  acro83  the  arm  between  the  biceps  and  brachialia 
anticus  muBctes,  reaches  Ihe  outer  side  of  the  biceps  a  little  aboTe  the 
elbow.  Here  it  perft.rales  the  fasoia,  aud  ucarly  opjMiBite  the  cibow-joint  it 
passes  behind  the  niedian-cepbalio  vein,  and,  inclining  outwards,  divides 
into  two  branches  which  supply  the  integument  on  the  outer  side  of  the 
foreann,  oue  on  the  anterior,  the  otlier  on  the  posterior  aspeoL 

A.  Braiiclwi  in  the  arm  : — 

a.  A  branch  to  the  conico-brachislis  and  iihorthFad  of  the  bicepi  Is  gircn  off  before 
the  ucrve  picrccn  tlic  former  musi^le;  ami  nilicr  fiJamcQla  arc  Tumisbed  to  Ihe  conuo- 
brachialia,  nbilc  Ihc  nerve  tics  Dmont;  its  ELics. 

b.  ISranclics  to  the  biceps  and  brachialis  anticus  are  giren  off  while  the  oerre  is  j 
belwoen  lh"Be  musclca. 

c.  Small  filamimli  arc  glrcn  to  the  bumeros  and  elbow  joioL 

B.  Brutitha  ill  the  fiticarm  : — 

a.  The  aiilrrUr  briiiidi  dcicenJa  near  the  radial  border  of  the  forearm.  It  is 
pitti'cd  in  front  of  the  radial  artery  near  Ihc  wriBt,  and  dietribules  some  CUmcniH 
over  Ihc  ball  of  Ihc  ihiimb.  Piercing  the  fascia,  it  accom]HiaLC»  the  artery  to  the 
back  part  of  the  carpus.  This  part  of  the  nerre  is  connected  at  the  wrist  with  ■ 
branch  of  the  ndial  nerrc 

b.  The  jiofteriur  bratich  it  direetcd  outwards  to  the  back  of  the  foreunn,  and 
ramifies  in  Ihc  inlcgnrnenl  of  the  lower  ibird,  extending  as  far  as  the  wrist,  it  com- 
municates vtith  a  brandi  of  the  radial  narre,  and  with  the  external  calancous  bnncU 
of  the  musculo  spiral  nercc. 

Hwiimary. — The  mUHCulo-cutaneous  nerve  supplies  the  coraco-brachiolis, 
biceps  and  brachialis  anticus  muscles,  and  the  integument  on  Uie  outer 
side  of  the  forearm.  CommunicatioDs  are  established  between  it  and  the 
radial  and  the  eit«ma]  cutaneous  hrtuicb  of  the  musoulo-spiraL 

VarUliri.  —  In  some  cases  it  does  not  perforate  Uie  coraco-brachiaJis 
muscle.  It  IB  frequently  found  to  communicate  by  a  cross  branch  with  or  to 
be  an  offset  of  the  median  nerve  ;  and  in  the  latter  ease,  the  coraco-braehialis 
muscle  receivca  a  wporate  branuli  from  the  brachial  plexus,  which  may  be 
explained  thus, — that  tho  main  jmrt  of  the  musoulo-cutaneous  nerve,  insti-aU 
of  piercing  the  carnco*bnichia1ia  moscle,  remnina  adherent  to  the  outer  root 
Mill  trunk  of  the  median. 

VLSAH  NBBTft 

The  ulnar  nerve,  the  largest  branch  of  the  inner  cord  of  the  brachial 
plexus,  descends  on  tho  inner  side  of  the  artery  of  the  limb  oa  far  as  the 
middle  of  the  arm,  then  turns  backwards  through  the  internal  tntermusculur 
■eptum  with  tbe  inferior  profunda  artery,  to  reach  tho  interval  between  the 
olecranon  and  the  iunor  condyle  of  the  humerus.  From  tho  axilla  to  this 
place  it  is  covered  only  by  the  fascia,  and  it  may  be  felt  through  the  integu- 
ment a  littla  above  the  elbow.  It  here  passes  between  the  two  heoils  of 
the  flexor  Ckrpi  ulnaris,  and  it  remains  concealed  by  that  muscle  as  far  as  the 
middle  of  the  forearm  ;  it  thence  oxtunda  in  a  straight  course  along  tho 
ontet,  margin  of  tho  wuscle,  between  it  and  the  ulnar  art«ry,  to  the  guttit 
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ade  of  the  pUiform  bone.     Above  the  wrist  it  gives  off  a  large  doreal  branch 
to  the  hand,   and  continning  oDwarJa  it  euters  the  palm  ou  the  surface  of 
the  iiDDular  ligamoDt,  aud  divitiea  iuto  muscular  and  cutaneous  braucheB. 
The  ulnar  uurve  (^ves  off  no  branches  in  the  upper  arm. 

A.   Branched  in  the  forearm: — 

a.  Artiadar  JSamntU  are  giren  to  the  elbow  joiat  as  Ihe  nerve  puses  bebiad  it 

Some  Gtsmenls  arc  dIso  given  to  the  wrUt  joint. 

b.  ilwculnr  biiinrh'g. — Ona  branuli  eotern  tlia  upper  prvrt  of  the  fleior  carpi 
ninsris,  and  another  suppliea  the  two  inner  liiviaiomi  of  the  cieei)  flvior  of  lL«  flngcra.* 

c  Culantow  branrhes  to  tlie  fvrtaria. — These  two  small  nervee  arUe  alxiut  the 
middle  of  the  fi>rcarm  by  a  common  trunk.  One  pierces  the  fascia,  anil  taming 
downwards,  joina  a  branch  of  the  inlornal  cutaneous  ocne.  Thlii  hmncli  is  often 
absent.  The  second,  a  palmar  branrh,  lies  on  the  alnar  artery,  which  it  aci^ompanics 
to  the  hand.  This  little  uervc  gives  filamcnta  arounil  the  vessel,  and  ramiScs  in  the 
integnment  of  the  band,  jotoing  la  some  cases  with  olhcr  culaneoaa  oQsets  of  the 
ulnar  or  median  nerve. 

d.  Doraal  branc/i  to  the  hand. — This  large  offiet.  leaving  the  trunk  of  the  nlnar 
nerve  two  or  three  inches  aliove  the  wrist,  winds  backwards  benrath  the  flcior  carpi 
uloaris.  and  divides  into  braathea;  one  of  these  ramifies  on  the  inner  niile  of  the 
tittle  &ngcr,  another  diviiles  to  Bupjily  the  conliguoun  sides  of  that  finger  and  the 
ring  finger,  wliile  a  third  joins  on  the  bick  of  llie  mel'icurpiia  with  llie  branch  of  the 
radial  nerve  whieh  supplier  the  eoutigiions  aidc^  of  the  ring  and  middle  6ngcr,  Tlie 
aeveral  posterior  digiUl  nerves,  now  described,  are  united  with  twigs  directed  back- 
wacda  from  the  anterior  digital  nervca  of  the  same  fingen. 

R   Pa/mar  brauchea  : — 

a.  The  dfep  brandi  separntea  from  the  trunk  beyond  the  annular  ligament,  and 
dipping  down  through  the  muscles  of  ihe  little  finger  in  company  with  the  deep 
branch  of  the  ulnar  artcQ',  it  folloa's  the  course  of  tlio  deep  [nlmur  arch  across  the 
hand.  It  supplies  the  short  muscles  of  the  little  finger  as  it  pierces  tliem  ,  and  as  it 
lies  across  the  metacarpal  l>oncB,  it  distributes  two  branchcB  to  each  interosseoos 
■pace — one  for  the  palmar,  the  other  for  the  donial  interosnenus  munclc,  and  suppliea 
filaments  to  the  two  inncrmc^nt  lumbrieulee  mueclcs.  Opposite  the  space  between  the 
thamb  and  the  index  Gnger  the  nerve  ends  In  branches  to  the  adductor  pollicia,  and 
the  inner  head  of  the  Seior  brevis  pollicia. 

b.  The  remaining  part  of  the  nerrc  Bupplicsa  branch  to  the  palmaris  brevis  moscle 
and  smalt  twiga  to  the  integument,  and  divides  into  two  <1igital  branches. 

Digital  nemai.^Unc  of  thci<c  iieloaga  to  llie  ulnar  ^ide  of  the  little  finger.  The 
other  is  connected  iu  the  palm  of  the  hand  with  u  digital  branch  of  the  median  nerve, 
aad  at  the  clefl  between  the  little  and  ring  fingers,  dividca  into  the  collateral  narves 
for  these  fingers.  The  terminal  dinpoaition  of  the  digits!  hranehes  on  the  Gagcn  is 
the  same  as  that  of  the  median  nerve,  ia  be  presently  deacribecl. 

Summary. — The  ulnar  nerve  ^ves  cutanaous  filaments  to  the  lower  part 
of  the  forearm  (to  a  small  extent),  and  to  the  Land  on  its  {lalmar  aud 
donal  aspects.  It  Buppliea  the  following  muKcles,  viE.,  the  ulnar  Qexor  of 
tbe  c&rptu,  the  deep  fiuior  of  the  fingers  (its  inner  half),  the  short  musdea 
of  the  little  finger  with  the  palmaris  brevia,  the  interosHCOUS  muaclea  of  the 
band,  the  two  internal  lurabricales,  the  adductor  pollicis  and  the  inner 
half  of  the  ilexor  brevis  pollicia.  Lastly,  it  coutributea  to  the  nervous 
■npplj  of  the  elbow  aud  wrist  joints. 

MBDIiN   NERVE. 
The  median  nerve  ariaea  by  two  roots,  one  from  the  outer,  the  other  from 
the  iuner  cord  of  the  brachial  plexus.     Commencing  by  the  union  of  these 

*  A  case  has  been  recorded  fn  which  tbe  ulnar  nerve  (applied  also  two  branches  to  the 
flexor lablimiidigitomm  (Turner,  "Nat.  Bist.  Beview,"  \i6i). 

a  n  I 


NERVES  OF  THE  OPPER  LIMB. 
Fig.  430.  Fig.  ^31. 


Pij.  ISO. — I>ssp  T:tw  01  thb  Artbriob  Nshtes  or  Tni  Sbouldin  iis  Arh  (from 
Bnpiiej  itfl«r  Hirscbfelil  and  LeTvilld).      ^ 

1,  mnisalo-ODtancoDI  nfrve  ;  2,  ila  twig  to  tho  cornea- bncfainl is  muscle  ;  3,  ita  bmcb 
to  the  bieepi ;  i,  itn  bmnc))  to  the  bracbialis  aoliciiB  ;  6,  twig  of  union  witb  the  ucdian 
Dcrve  {&  VKrielj) ',  G,  contttiuatioa  uf  tbe  ofrre  jn  it4  catnni^Dua  diatribntion  ;  7,  ma»u]o' 
•piral  nerVE  in  the  inlsrvnl  between  tliebrafbialisaatieuaaiid  siipinstor  liingng  ;  S,  inferior 
eiteinal  eatnnFtiiix  bninch  or  tlio  musculo'spiral ;  »,  the  internat  cntunevas  nnd  smnll 
intfrnat  cutaneons  narvei  'liTideil ;  10,  anterior  brancb  of  tbe  iDternal  culaaeoaa  ;  II, 
mcdioo  nerve  ;  te  the  inside  tbe  alnur  ntrra  is  crost*d  by  the  line  from  11, 


Fig.  131. — Drk?  Vtitr  or  the  Artehioii  Niryki  or  the  Fokeahm  akd  HjUID  (from 
Sappej'  after  iliraclifdii  iinJ  Leyeill^).     J 

13,  th«  median  oerre  ;  13,  ita  bmncbea  to  the  pronator  teres  ;  14,  braneb  to  tbe  aiiper- 
Geial  lleinr  iDaHi.-lea,  vhieb  bare  been  remoted  ;  IS,  braoch  to  the  flexor  ditfitomiu  pro- 
fuEidna ;  14.  bnnt;h  to  tbe  flexor  longtta  pillicia  ;  17,  auterlur  laterosfieous  braoi^b  ;  IS, 
eutnnvooa  imlmar  braui^b  out  ubort ;  19,  branohca  to  tbe  short  uinaoEes  of  tbe  thaoib  i 
20,  21,  colUtenJ  brnncbeB  to  the  thumb  ;  21,  Ti,  24,  colUtentl  brtmebee  lo  tbe  lesaud, 
third,  and  fuurth  fingeiB  ;  i5,  branch  giieti  bjtbe  ntnar  nerve  to  the  llcior  carpi  nlouia  ; 
26,  bmnch  Eo  the  flexor  digitoruin  pn^fundae  ;  27,  outaDeoiu  cnminunicnting  twig  ;  28, 
duraai  branch  of  the  niaar ;  2^,  SDperSciol  palmar  branch  ;  3(1,  3],  collateral  brancbea 
to  the  fourth  and  Gflh  fingers  ;  Si,  deep  palmar  branch;  33,  it»  branch  to  the  abort 
mnielea  of  the  little  linger ;  34,  3S,  3S,  iwiga  given  bj  the  dei'p  branch  of  the  ninar  to 
tb-  ■i'--i  uid  fouFtb  tumbricalei,  all  the  isterossri,  and  tbe  adductor  patlicis. 
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Ktotx  in  front  or  on  the  outer  girle  of  the  axillaiy  artery,  the  nerve  clescetnifl 
Bi  contact  irith  the  broehl-U  artery,  gi-iuluaUy  passing  inwnrdn  over  it. 
Kill  DBAr  the  elbow  is  at  the  inner  side  of  the  veasel.  Crossing  the  bend  of 
mte  nrm  it  passes  beneath  the  prouator  radii  teres,  separatod  by  thf<  deep  slip 
H  that  muscle  from  the  ulnar  artery,  and  continues  straight  down  the  front 
vt  the  forearm,  bctirecD  the  Sexor  sublimia  dit;itarum  and  fleior  profundus. 
Arrived  near  the  nrlst  it  lies  beiientb  the  fasuiiL,  between  tha  tonUotis  of  the 
flexor  Bublimia  and  that  of  the  fleior  carpi  rnUialia.  It  then  enters  the 
palm  behind  the  annular  ligament,  and  rests  on  the  flexor  tendons.  Some- 
what enlarged,  and  of  a  slightly  reildiah  colonr,  it  here  separates  into  two 
parts  of  nearly  equal  size.  One  of  these  (the  external)  supplies  some 
of  the  short  muscles  of  the  thumb,  and  gives  digital  bronchi.'s  to  the  thumb 
and  the  index  finger  ;  the  second  portion  supplies  the  middle  finger,  and 
in  part  the  index  and  ring  fingers. 

The  median  nerve  gives  no  branch  to  the  upper  arm. 

A.  Braneha  in  the  forearm ; — 
In  the  forearm  the  median  nerve  supplies  muscular  branches,  aniJ,  new 

the  wrist,  a  single  cutaneous  filament.  All  the  muscles  on  the  front  of  tile 
forearm  (pronators  and  flexors),  except  the  flexor  carpi  ulnaris  and  part  of 
ths  deep  flexor  of  the  fingers,  are  supplied  from  this  nerve, 

a.  The  brtmchea  for  the  loperficial  muBctcs  are  separate  twiga  given  off'  from  the 
n^rve  below  or  near  the  elbow-jeint,  bat  the  branch  furnished  to  the  pronator  teres 
often  arises  above  the  joint. 

6.  A  nlfrior  inlero'sfnua  nei'Pf- — This  is  the  longest  branch  of  the  BiediHQ  nerve, 
and  it  supplies  the  deeper  muscles  of  tbe  furearm.  Commencing  at  tlio  upper  pnrt 
□t  (he  forearm,  beneath  the  Buperliclal  Bexor  of  the  fiagers.  it  passes  downwanls 
with  the  aaterior  intcroseeciis  artery  on  Uic  intcroi^BCDUii  membrane,  and  bvtween 
the  long  flexor  of  tbe  tbamb  and  the  deep  flexor  of  the  Gngere,  to  the  pronator 
qoodraluii  muscle,  in  vhich  it  ends. 

c  The  calaaeouf  palmar  brnncJi  pierces  the  fascia  of  the  forearm  close  to  the 
annnlar  ligament,  and  deacentting  ever  that  lignmEnt,  ends  in  the  ialcgumcnt  of 
the  palm  about  the  midlife  ;  being  eonncctod  by  u  tnig  with  the  cutaneooi  palmar 
bnnth  of  tlie  alnur  nerve.  It  distribules  some  filaments  over  the  ball  of  (he  thumb, 
which  communieate  with  (nigs  of  the  radial  or  the  eitcroal  eutoncoua  aeive. 

B.  Braiiehes  in  Iht  haiul : — 

n.  Brunch  to  la-iiKlm  nf  Oic  lliiivib, — This  short  nerve  subdivides  into  hranches  for 
the  abduetor,  the  opponeoB,  and  the  outer  head  of  tbe  flexor  brevia  pollicia  mHm:le. 

6,  />/|/i(aJ  ncrfM.— These  ore  Eve  in  number,  and  belong  to  the  Ibumh,  and  the 
fingcra  as  far  bb  the  outer  ^ide  of  the  ring  linger,  Ab  tliey  approach  the  cleft4 
between  llie  lingers,  they  ate  eloEO  to  the  iiitcgument  in  the  intervals  between  tbe 
longitudinal  divisions  of  tbe  palmar  fascia. 

The  ^rsr  and  srronii  nerves  lie  aloD^  the  aides  of  the  thnmb;  and  the  former  (the 
outer  one)  is  connected  with  the  radial  nerve  upon  the  ball  of  the  lliunib. 

The  tJiiril.  destined  for  the  radial  aide  of  tlie  indtx  finger,  gives  a  muacular  branch 
lo  the  first  or  moFit  external  lumhrieal  muscle. 

Tbe  /oil rih  supplies  the  second  lumtiriealis,  and  divides  into  branches  for  tbe 
adjaeent  sldca  of  tbe  index  and  middle  hngera. 

The  Ji/ih,  the  most  internal  of  the  digital  nerves,  is  connected  by  a  erosaing  tnig 
with  the  ulnar  nerve,  and  divides  to  furnish  branches  to  the  adjacent  lidea  of  the 
ring  and  middle  fiogen. 

,  Kactt  digital  nerve  divides  at  the  end  of  the  flnger  into  two  branches,  one 

which  supplies  the  boll  on  the  fore  part  of  the  flnger  ;  the  other  ramifies 

in  the  pulp  beneath  the  nail.      Branches  pass  from  each  nerve  forwards  and 

Kkwards  to  the  intoguiuent  of  the  finger  ;  and  one  larger  than  the  rest 
n  D  3 
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NERVES  OF  THE  ITPPKR  LIMB. 


inc!iiie»  backwarila  by  the  side  of  the  first  phalRn;(  of  the  Bn^er,  and  after 
joiniug  the  dorsal  digital  nerve,  eaiia  in  the  inteifumeut  over  the  In-il 
phaliuix. 


Kg.  432.         Pig.  132. — DunuBiiTiaii  oi  the  DiaiiiL  Kervks  (from  HiracLfeld  asd 

Levcil]<>|.     4 

1,  palmar  collaUnl  nem ;  2,  ita  flnal  paltnar  diatrlbation  ;  3,  ita 
dors&l  or  uo^nal  difftributiao,  and  b«tvo«T]  tbeao  D'jmben  Ihe  DOtvork  of 
terminal  blimuiiU  ;  4,  cotliMral  iloraal  nerre;  S,  unitlag  tiriga  paaaing 
betveeo  the  dorul  and  palnur  digUat  aecres. 

fiummary. — Tha  median  nerre  givea  cutaneonB  branches  lo 
the  palm,  and  to  Boreral  Bngera.  It  supplioa  the  pronator 
muscles,  the  flexon  of  the  carpus  and  the  long  fluxon  of  tha 
fingers  (except  the  uhiar  flexor  of  the  carpui,  and  part  of  the 
deep  flexor  of  the  fingers),  likewise  the  outer  sot  of  the  short 
mii.'icles  of  the  thumb,  aud  two  lumbricales. 

Some  similarity  will  he   observed  between   the   course   and 

diatribiitioii  of  the  median  and  ulnar  nerves.       Neither  gives 

any  offset  in  the  arm.      Together  thoy  supply  all  the  iQiiscles 

in  front  of  the  forearm  aud  in  the   baud,   and  together  they  supply  the 

akin  of  the  palmar  surface  of  the   hand,  and  impart  tactile  sensibility  to  all 

the  fingers. 


HTTaCULO-BPiaAL  KBItTE. 

The  musciilo-spiriil  nerve,  the  largest  offset  of  the  brachial  plexus, 
occopies  chiefly  the  back  part  of  the  limb,  And  supplies  nerves  to  tha  ex- 
tensor muscles,  as  well  na  to  the  skin. 

Arising  behind  the  axillary  vessclfl  from  the  posterior  cord  of  the  brachial 
plexus,  of  which  it  i»  tlie  principal  continuation  and  the  only  one  prolonged 
into  the  arm,  it  soon  turns  backwards  into  the  musculo-spiral  groove,  and, 
accompanied  by  tlie  superior  profunda  artery,  proceeils  along  tliat  groove, 
between  the  humenia  and  the  triceps  muscle,  to  the  outer  side  of  the  linib.  It 
then  pierces  the  external  intermuscular  septum,  aud  desoenda  in  the  interval 
between  the  supinator  longus  and  the  brochialis  auticiia  muscle  to  the  level  of 
the  outer  condyle  of  the  huinerun,  where  iteuilsby  dividiug  into  the  nulial  and 
posterior  interosseous  nerves.  Of  these,  the  mdial  is  altogether  a  cutaneous 
nerve,  and  the  posterior  interosseous  is  the  muicular  nerve  of  the  back  of 
the  forearm. 

The  branches  of  the  musculo- spiral  nerve  may  bo  classilied  according  as 
they  arise  on  the  inner  side  of  the  humerua,  behind  that  bone,  or  on  the 
outer  side. 

A.  Internal  braueha ; — 

(nj  itwailar  brnndiai  for  Ihc  inner  and  middle  heads  of  the  triceps.  That  for 
the  inner  portion  of  the  mtiscle  is  loni;  and  slender ;  it  lies  by  the  uiile  of  the  ulnar 
nervo,  and  rcachca  as  far  as  the  lower  third  of  the  nppcr  arm.  One  branch,  previously 
noliecd  by  authuri,  but  more  partifularly  described  by  Krauae.  b  namcil  by  him  the 
vinnr  coltalerai  braneh.  It  arises  opponite  the  oater  border  of  the  Utla^ioiun  dorsi 
tendon,  and  dcsccoda  within  the  shealh  of  the  nlnar  nerve,  through  the  internal 
intermu'cuUr  septam,  and  it  dialribulcd  to  the  short  inferior  fibres  of  the  trioepi 
(Ijeicbert  and  Du  Uois  tteyinond'a  Archiv.  ISi!4). 

(i)  Tlie  inlfnuil  eataneiiut  branch  of  the  muscnlo-spirsl  nerve,  commonly  united  in 
origin  with  the  preceding,  winds  ba>!kii'ards  beneath  the  inturcosto-humenl  nerve, 
and  after  supplying  filaments  to  the  skin,  ends  about  two  inches  from  the  oleciaooD ; 


WUBOITLO-SPIRAL.— RADIAL  NEKVE. 
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L  KMne  insUnces  extending  as  ^  u  Ibe  olecranoa. 
'KQall  caUueoiu  trteiy. 


Thu  nerve  U  Accampuiied  b;  » 


h 
^ 


B.   PotUrior  t/ratuJua : — 


TbtM  coodel  of  kraBciculm  of  inturu/arAraRfAuwLich  supply  the  oaterhead  of  the 

ricepa  mnack  and  the  sncoQenB.  The  frrimch  of  ibe  nncontiu  U  ilciwter.  and  rpoiDrk- 

alilc  for  its  leugtb ;  it  diwendi  ia  the  eubatiutMi  of  llie  trkeps  to  reach  it4  destimtion, 

C.  ExUmal  broMlxa ; — 


K 


(a)  The  miucniar  biinchet  supply  th«  eupinator  longiu,  eitenwir  e^rpi  radUlii 
longior,  (the  extensor  carpi  radialis  brevior  receiving  iu  nerve  from  tlie  posterior 
interoMeoue,)  and  oefaeionally  give  a  smiil  branch  to  tbo  braehialis  anticus. 

((•)  The  aiinial  ciiii'nrout  brai'ilia,  two  in  number,  arise  where  the  nerve  pierce* 
the  eilerna)  iutcrmnjicaUr  geplntn. 

Tlie  vjipn-  brniidi.  tbe  smaller  of  the  two.  ia  directed  downwnrdB  («  llic  fore  part 
of  the  t]l>ow,  along  the  cepbalie  vein,  and  dUtributcB  filunents  to  the  lower  half  of 
the  upper  arm  on  the  nnleri  or  aspeet.  Tbe  loicrr  brunch  eitenda  as  liir  as  the  irriat, 
dislrihutLDg  oBsets  to  tbe  lower  half  of  the  arm,  and  to  the  forearm,  on  Ibcir  poa- 
terioT  aspect,  uid  U  cooaected  near  the  wrist  with  a  brancli  of  the  external  cataneoua 
aerre. 


433. — DoaeiL  CnriirEotTS  Niavn 
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The  dislributinn  del  ion  ted  in  this 
figoie  is  not  the  moat  eommoD,  there  being 
a  largar  tbon  usttat  braneh  of  the  ulnar 
nerve  :  1,  the  radial  nerve  deseending 
beidde  thepriucipat  radial  cutaneous  vein  ; 
2«  and  3,  dorsal  bntncheH  to  the  tvo  aides 
of  the  thumb  ;  i,  biBnch  to  ihe  radial 
side  of  tbe  forefinger ;  6,  brancb  to  tbe 
forefinger  and  midcile  Goger,  and  com- 
nutiicutiuif  with  one  from  the  ulnar  nerve  ; 
6,  the  ppsterior  branch  of  the  ulnar  nerve  ; 

,  7,  eommunirating  twig ;  S,  eollateial 
branch  to  the  middle  and  ring  finger*  ■ 
9,  colUtenJ  bnuiFh  to  the  ring  and  little 
Gogera  ;  10,  bianch  to  the  inner  side  of 

^^tte  hand  and  little  finger. 

P.' 


HillLiL  NBRVB. 


The  radial  nerve,  coDtinuing 
BtraigUt  down  from  the  muaoulo- 
Bpirat,  is  coDcealed  bj  tlio  long 
■upinator  muscle,  and  lies  a  little 
to  the  outer  side  of  tLo  radial 
•rlety.  This  position  beneath  the 
BUpinntor  is  retained  to  about  three 
inches  from  the  lower  end  of  the 
rsdini,  vbere  the  nerve  turns  back- 
wards beneath  the  tendon  of  the 
mnsde,  and  Ijecomeii  subcutatiooiis. 
It  Ibcn  separates  into  two  brnnchon, 
wbieb  ramify  in  tlie  iutisgumeut  on 
tlie  dorsal  oxpect  of  the  thumb  aad  the  next  two  fingen  in  the  following 
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NERVES  OF  THE  UPPER  LIMB. 


(a)  Thecz&rnal  brancA  eitends  to  the  rail ial  aids  of  tbe  thamb,  &nd  tijoinedb.Tan 
offset  of  the  eztenukl  cBtaneoiu  nerve.  It  dialribalea  filauieatii  orer  the  ball  of  the 
thumb. 

(ft)  The  iiilenint  portion  communiiates  with  a  branch  of  the  exMrnal  cDt*aeoui 
nerve  OD  the  bnA  of  the  forearm,  and  ditides  into  digital  braachra;  our  ruoning 
aloDg  Ihc  utuiir  side  of  the  thumb,  a  seconit  on  the  radial  side  of  the  index  Sngrr.  a 
Ikinl  diiiding  to  snppi;  the  at^accnl  Bides  af  the  index  and  middle  Gogen,  while  a 
/ourA  joins  with  an  oKet  from  the  dorsal  branch  of  the  ninar,  and  along  with  it 
fonns  a  braneh  for  the  supply  of  the  contigaoaj  eide;  of  the  middle  and  ring  fin- 
gen.  These  branches  commuaioite  on  the  aides  of  the  fingers  with  tlie  paltou'  digital 
nerves. 

Sumetimea  the  interspace  between  the  middle  and  ring  Gagets  is  entirely  SBppIied 
b<f  the  ladiul,  and  at  other  times  entire];  bj  the  ninar  nerre. 

POBTERIOB  ii<TBEoaaeou3  NEBVB. 

This  nerve,  the  larger  of  the  two  divisions  of  the  moscolo-spinkl  nerve, 
wiada  to  the  b&ck  of  the  fore&rm  through  the  fibres  of  the  supiuator  breria 
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Fig.  431. — Tixw  or  Tni  Ridul  sidi  or  tbi  Pobi-ikii, 

aaowisa  tbi   nsu.  DisTRiBcrius  or  tna  Mdsodia- 
Spi&ii.  Nkuvk  (fram  Blrsclifeld  and  LeTeJUi).     J 

The  Buplnstor  longus,  and  exteosores  aapi  ndialea  longior 
and  brevior  have  beta  divided,  &ud  tbeir  upper  pari*  le- 
moTed ;  the  extensor  c^^mmuoia  digiUiram  is  polled  back' 
wards  bj  a  ho'jk.  aud  tlie  snpiastor'  brevii  bu  beeo  par- 
^lly  dioected  to  show  the  posterior  icterameoos  uarre 
passing  tbrongb  il. 

1,  plaeed  apon  the  tsodou  of  the  biceps  moide,  points 
to  tbe  mnscnio'cataEieaua  nerre;  1',  near  the  wrist,  tbe 
iower  part  of  Ibia  nerve  and  its  plexus  of  Dnii^n  with  the 
ndial  nerve ;  2,  trunk  of  the  mnsculo-apiml  nerve  emerg- 
ing from  between  tbe  bniebialii  anticns,  on  wbicb  tbe 
Dumber  is  placed,  and  the  supinator  langns  mnsdes ;  3', 
its  tnusculu'  twigs  io  Uie  long  supinator  and  long  radial 
extensor  of  tiie  csrpoa  ^  'S',  the  posterior  inteiotaeous  nerve 
paisiug  tliroujb  the  Bubstause  of  tbe  anpioator  brevis ;  3, 
pUced  upon  tbe  cut  tower  portion  of  the  supinator  longus, 
the  radial  nerve ;  4,  the  external  eollaUial  nerve  of  the 
thumb  ;  $,  the  common  collateral  of  the  fore-finger  and 
thumb  ;  6,  the  common  collateral  of  the  fore-£uger  and 
middle  Eager  ;  7,  the  twig  of  Bnion  with  the  donal  bimneh 
of  the  nloar  nerve  ;  S,  plaeed  upon  the  commcin  extensor 
of  the  fingers,  tbe  mnscnlar  hrancbaa  of  the  pcotciior  inter- 
easeous  nerve  to  the  long  eiteosor  iDnsclea;  9,  opun  tbe 
extensor  lecundi  intemodii  puUio^  the  brvwhM  to  Uie 
■horC  extensor  muscles. 


muscle,  and  is  prolonged  bctireen  tba  deep  uid 
superfidal  kjers  of  the  extensor  muscles  to  the 
int«nisBeous  membrnue,  which  it  approaches  about 
the  middle  of  the  forearm. 

Much  diminished  in  size  hy  the  Eeparation  of 
numerous  branches  for  the  muscles,  the  uerve  lies 
■t  the  loirer  part  of  the  forearm  beneath  the 
extensor  of  the  last  phalanx  of  the  thumb  Mid 
tbe  tendons  of  the  common  extensor  of  the 
fingers,  and  terminatce  on  the  back  of  the 
'  in  K  gangliform  eolu]geaent,  from  which  lilameuld  are  given  to  the 
'  Ii]{uuonta  and  articulations. 


J 
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AKTERIOR   DIVISIONS   OF  THE  DUBSAL  NERVES.  BBS 

The  branchis  of  the  interoBgeous  nerve  enter  the  suirounJuig  muBcIes, 
:.,  the  eitcntor  carpi  radinlis  brevior  and  Eupiuator  breris,  the  supei'ficial 
l&yer  of  the  eitensor  muacleB  except  the  auooneus,  and  the  deep  la^r  of 
the  Eame  muscles  : — that  is  to  say,  the  uerve  supplies  the  supioatoni,  and 
the  oitenaora  of  the  can">s  aud  fingers,  with  the  exoeptiou  of  the  supinator 
igus  and  the  extensor  carpi  ndialis  lougior. 


Summary  of  the  Muictdo-ipiral  A'crue, 

The  trunk  of  the  nerve  distributes  its  branches  to  the  extensor  muscles  of 
the  elbovr-joiut  exdiutivel}',  with  the  exception  of  a  filameot  to  the  brochklia 
nuticuB,  whioh  however  receives  ita  principal  nerves  from  another  source. 
Before  separating  iuto  its  ttro  large  diviciona,  the  aerve  gives  branches 
to  two  muscles  of  the  foreiirm,  viz.,  the  long  supinator,  and  the  long 
railinl  exteiiiior  of  the  ourpus.  The  posterior  interosseous  division  dintri- 
but«*  nerves  to  the  romuiuing  muscles  on  the  outer  and  hack  part  of  tlia 
forearm,  except  tJie  anconeus  [previouslf  supplied),  viz.,  to  the  short  supinator 
and  the  extensors. 

Cutaneous  Derves  are  distributed,  from  the  truck  of  the  nerve  aud  its 
radial  diviaiou,  to  the  luwer  part  of  the  upper  arm,  to  the  forearm,  aud  to 
the  houd^-on  the  posterior  and  outer  aspect  of  each. 

■anterior  primary  divisions  of  the  dorsal  nerves. 

These  norvKB  are  twelve  in  number,  and,  with  the  excejition  of  the  larger 
part  of  the  first  of  them,  which  joiiw  the  briichial  (iloxuB,  they  are  dis- 
tributed to  the  walls  of  the  thorax  oud  abJomen.  Eleven  of  the  uervea  so 
distributed  are  termed  intercostal,  and  the  twelfth  is  situated  below  the  last 
rib.  The  cords  connecting  them  with  the  Bympathttio  nerve,  placed  closa  to 
the  vertebne,  are  very  thort. 

The  anterior  divi.--ions  of  these  nerves  pass  separately  to  their  destination, 
without  formiug  auy  plexns  by  the  connection  or  iuteriacemeut  of  their 
fibres,  and  in  this  respect  they  tlilfer  from  those  of  the  other  xpinol  nervos. 
From  the  in U^r vertebral  foramina  they  are  directed  trausvursely  across  the 
trunk,  and  nearly  parallel  one  to  another.  The  upper  six  nerves,  with  the 
■sicoptiou  of  the  first,  are  confined  to  the  pariBtea  of  the  thorax  ;  while  the 
lower  six  nerves  are  continued  from  the  iiitercotttul  ipucea  to  the  muscles 
and  integument  of  the  autei'ior  wall  of  the  abdomen. 

FIfiST    DOBSAL    NEBVB. 

The  greater  part  of  the  anterior  division  of  this  nerve  aacenda  over  the 

neck  of  the  first  rib  and  the  first  intercostal  artery  to  euter  into  the  brachial 
plexus.  The  ix-maiciug  jiortion  of  the  nerve  is  continued  as  the  JirH  inter- 
rotlni,  a  smidl  bn^ucb  which  courses  along  the  first  intercoiital  space,  in  the 
manner  of  the  other  intercostal  nerves,  but  has  usually  no  lateral  cutaneous 
branch,  and  may  also  wont  the  anterior  cutaneous. 

trPl'BE    OR    PE0TOB4L    INTBRCOSrAL    KERVBS. 

In  their  course  to  the  fore  part  of  the  chest,  these  nerves  accompany  the 
intercostal  bloo^l-Tessels.  After  a  short  epace  they  pass  between  the  internal 
and  external  inti;rooatal  muscles,  Bupjilying  them  with  twigs,  and,  about 
midway  between  the  vertebrre  and  the  sternum,  give  off  the  lateral  cutaneous 
branches.  The  nerves,  greatly  diminished,  are  now  continued  forwards 
amid  the  fibres  of  the  internal  intercostal  muscles  as  far  as  the  costal 
lilages,  where  they  come  iuto  contact  with  the  pleura.     In  approachini 
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Fig,  485.— VtKir  or  ina  AarriaiaB  Divisiors  or  the  Cobsii.  akd  soke  or  tdi  oiaia 
RrisiL  NsHvie  rejiH  asvons  (from  MInclifeld  aud  Li:Teit]6).     1 

Tlic  tioi  nnci  niin{]r  mnBcka  hare  betn  rFimiTccI ;  on  the  righi  tida  tbe 

rectD'  nlcmitl  uliUquo  miiacluHrc  sbuwn,  ou  the  left  aide  llisaiileriar  |jart 

of  I  If.  and  llie  traUNViirr^lJfi  ii  fliputod. 

)lhBr  ueivea  of  the  Linclikl  |ilcxiu;  2,  tlie  inleriml  catauwoi ;  3, 
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ttie  Derre  uf  Wriiberg  ;  t,  ibe  iDtvcctieUI  oents  ooutinunl  futiranlB  to  1',  Ihrir  iBturiwa 
catoucoDi  IwigB  :  S,  tbs  InUinl  cutnaeoui  bruchw  of  tb«e  netiu  ;  6,  cuunvon  bnadl' 
of  tbe  last  don&l  iihdU  Dcrie  :  7,  the  iliu  tnig  of  %be  Uig-hypvgutric  bnnob  of  lb* 
Ant  Innbsr  otrta ;  8,  termiDiliaD  of  the  ilio-bjpogutric  ;  B,  tlie  Uio'inguiu&l  ;  10,  ths 
middle  eotaDCoiia  of  tbe  thigh. 

the  sternum,  thef  cro«t  the  iutemttl  mumnuy  artery  and  the  fibren  of  the 
triaDgularis  sterni  muacle.  Finally,  those  uervea  pierce  the  intenial  iiiter- 
cottkl  miiacle  and  the  greater  poctorol,  and  end  Ui  the  integumeiil  of  the 
braut,  receivbg  the  name  of  the  anterior  outaueuus  nerves  of  tbe  thorax. 

At  the  aDl«rior  put  of  the  chest  same  or  the  miutulu'  Inigi  crou  the  cartilage* 
of  the  nbj,  {louiag  from  oce  inlercoslal  tpice  to  anolhcT. 

(a)  The  laleral  culanfmit  nervfi  of  Oie  tliorox  piertc  the  eitemal  intercoilal  and 
aertatiu  msgnna  rooMlea,  in  >  line  a  little  behind  the  pectoral  border  of  the  aiilla. 
Tbe  first  intercotlal  usually  gives  no  lotcnl  bnuieh  or  only  a  tlender  tvig  to  the 
axilla,  but  vheD  ilmt  of  the  second  Dene  In  unusually  small,  it  ia  supplemented  bj 
tlkat  of  tbe  firat.  The  branch  from  tbe  second  inteicMtal  is  uamcd  iutcrcoalo-bumcral, 
and  rcqaireg  separate  description.  Kuch  of  the  remaining  laUiral  cutaneoun  neneti 
^^Uirides  into  two  branches,  which  reach  the  integument  at  a  short  dialauce  from  each 
^^fcUier,  and  are  named  auterior  aud  poiterior. 

^H^   The  anterior  branchtt  are  continued  furwarda  over  the  border  of  the  great  pcctond 
^^■anscle.     Several  reach   the  mammary  ^tnnd  and   the  nipplv ;    and  from  the  lover 
^^berTes  tnigs  are  supplied  to  the  dlgitationa  of  the  external  oblique  mneelc  of  tho  j 
^Hhbdomea.  I 

^^     1]iepottenor  ftranc^M  turn  baokirarda  to  the  inlegnment  over  the  scapula  and  the  ' 
laliaaimna  doni  muscle.     The  branch  from  the  third  nerre  ramifies  in  the  axilla,  and 
a  few  filam«Dt«  reach  the  arm. 

Tbe  inirrcotlo-kitmrTril  nerve,  the  lateral  cufjineoas  branch  of  the  second  iuler- 
costal  nerve,  corresponds  with  the  poalerior  of  the  two  divisions  of  the  succeeding 
lateral  cuUneooa  branches,  (he  anterior  being  commonly  wanting.  It  croiiBea  the 
axillary  space  to  reach  the  arm,  and  Is  connected  in  the  axilla  with  an  olTi^et  of  the 
nene  of  Wriibtrg.  Feoctrstiug  the  fascia,  it  becomes  Bubcntaacous,  and  rami&es  in 
the  integument  of  tbe  upper  half  of  the  arm,  on  the  inner  and  posterior  aspect ;  a 
few  filaments  reach  the  integument  over  the  scapula.  The  branches  of  thla  nerre 
froBS  over  the  inleru^l  cutaneous  offset  of  the  musculo-splral,  and  a  communii^atJoiL 
Ls  eslabli^ed  between  the  two  nerves.  The  size  of  the  inlercodtu  humeral  iiervo, 
and  the  extent  of  its  dirttibution,  arc  in  tbe  inverse  proporlinn  to  (he  size  of  the 
other  cutaneous  nerves  of  the  upper  arm,  especially  the  nerve  of  Wrinhcr^. 

(6)  The  anterior  ailnnroiis  nervia  o/Uit  Ihorax,  which  are  the  terminal  twigs  of  the 
Intercostal  nerres,  ore  reflected  outwards  in  the  integument  over  the  great  pectoral 
nuicle.  Tbe  branch  from  the  second  nerve  is  connected  with  the  supraclavicular 
and  tbe  Uletnl  cuianeous  ntti'esj  those  from  the  third  and  fourth  nerves  are  di«tri- 
baled  to  the  mammary  gland. 

I  LOWER    OE    ABUOMniiL    raTEItCOSTil    BBK^TS. 

The  lower  intercostal  iierves  am  continued  from  the  anterior  eula  of  the 
intercostsl  spaces,  between  the  inteniul  oblique  and  the  transverse  muscle  of 
the  abiloiuen,  to  the  outer  edge  of  the  rectua.  Perforating  the  sbenth, 
they  enter  the  subatancu  of  that  muttcle,  and  aftenrarJs  terminate  in  small 
BuUneous  branches  (auterior  cutoneoiu). 
(o)  The  lateral  ciitanenva  n'^rvcf  of  Ihf  a! Aovten 'pass  to  the  integument  through 
the  external  intercostal  and  external  oblique  muscles,  in  a  line  with  the  correspond- 
ing nerves  on  the  thorax,  sad  divide  in  the  same  manner  into  antcricr  and  posterior 
btancbes. 

The  anterior  bronchrt  are  the  larger,  and  ire  directed  inwards  in  tbe  superficial 
fikscla,  with  small  cutaneous  arteries,  nearly  to  the  edge  of  the  rectus  mnscle. 
The  fioilerior  iirandwi  bend  backwards  over  the  latisaimuij  dorei  muscle. 
(f>)  I'he  anferior  culancotw  mrvet  qf  the  abdomen  become  subcutaneous  near 
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tiiica  alba,  accompfitiying  llie  fmall  perforating  arteries.  Their  niunbcr  md  porition 
Brc  vtrj'  uncpitair.  'I'lie;  sic  JirectccI  outnardB  towiiriii  the  Ittleral  cutaneoua  ntrtca. 
A  M?(ri>iid  set  u  described  bj  CruTcilhiir  a«  existing  nl  tlie  outer  edge  aS  Ihc  leclua 
iQuede. 

UST    DOKBAL    NERVB. 

The  anterior  primary  diviEioii  of  this  nerve  is  below  tha  last  rib,  &iid  m 
contiiiiicJ  aJtogetlier  ill  the  abdominal  wall.  Tlie  nervo  ha.i  the  geiieriil 
course  anJ  dJBtribution  of  the  others  betweeu  the  uitemiil  oblique  and 
traiiHTenfalis,  but  before  taking  its  place  between  those  miiscles,  it  paBscs  in 
front  of  the  upper  ^lart  of  the  qundratuB  lumborum,  aud  pierces  the  posterior 
aponeurosis  of  the  transverse  muscle.  Tliia  nerve  la  connected  by  offsets 
with  the  nerve  above,  aud  occasionally  with  the  ilio-hypogastric  bnmch  of 
the  luiubar  plfxuB.  Near  tlie  spiue  it  sometimeB  communicates  with  tlte 
first  liiinbnr  nerve  by  means  of  a  sm&U  cord  in  tba  (substance  of  the  quad- 
I'ntus  lumborum. 

The  lateral  cutanctyiii  bjatich  of  the  last  dorsal  nerve  passing  through  both 
oblique  muscles,  ia  directed  downwards  over  the  iliac  cre^t  to  the  integument 
covering  the  fore  part  of  the  gluteal  region  and  the  upper  and  outer  part  of 
the  thigh,  some  filaments  reaching  as  far  as  the  great  trochanter  of  tlis 
femur, 

ANTERIOR    PRIMARY  DIVISIONS  OF  THE  LUMBAR   NERVES. 

The  anterior  divisiona  of  the  lumbar  nervea  increase  in  size  from  the  first 
to  the  fifth  ;  and  all,  except  the  fifth,  which  passea  down  to  join  the  sacral 
nerves,  are  couuecteJ  together  by  cummunicating  loops,  au  us  to  form  the 
lumbar  plexus.  Ou  leaving  the  iutcr vertebral  foramiua  these  nerves  are 
connected  by  filamentB  with  the  sympathetic  nerve,  theao  liLimeuts  being 
longer  than  those  counectud  with  other  spinal  nerves,  in  consoqueuce  of  tho 
position  of  the  lumbar  sympathetic  ganglia  ou  the  fore  part  of  the  bodies  of 
the  vertebrre.  In  the  same  situation  are  famished  small  twigs  to  the  psoaa 
and  quadratus  lumborum  muscles. 

LUMBAR  PLEXUS. 

Tho  lumbar  plexus  is  formed  by  the  communications  between  the  anterior 
primary  divisions  of  the  four  upper  lumbar  nerves.  It  is  placed  in  the 
Hubstaucu  of  the  psoas  muscle,  in  front  of  the  transverse  processes  of  tho 
corresponding  vertebrce.  Above,  tho  plexus  is  narrow,  aud  is  sometiiuea 
connected  with  tho  last  dorsal  nerve  by  a  small  offset  from  that  nerve, 
named  dorsi-lumbar  ;  beloir  it  is  wider,  and  ia  joined  to  tho  sacral  plexus 
by  means  of  a  branch  given  by  the  fourth  lumbiir  nerve  to  tho  fifth. 

The  arrangement  of  tho  plexus  may  bo  thus  stated  :— Tlio  first  nerve 
gives  off  the  ilio- hypogastric  aud  ilio-iiiguiual  ucrves,  and  sends  downwanla 
a  communicating  branch  to  the  second  nerve.  The  second  fumishos  the 
greater  part  of  tho  genito-crural  and  external  cutaneous  nerves,  aud  givee  a 
connecting  branch  to  the  third,  from  which  some  of  the  fibres  of  the  anterior 
crural  aud  obturator  nerves  are  derived.  From  the  third  nervo,  bebides  the 
descending  branch  to  the  fourth,  two  branches  proceed  :  one  of  these,  tho 
larger,  forms  part  of  the  anterior  crural  nerve  ;  the  other,  a  port  of  the 
obturator  nerve.  The  fourth  nerve  gives  two  brauclios,  which  serve  to 
oqipxIbi-  *iiq  obturator  and  anterior  crural  uurvos,  and  a  connecting  brauch 
V  ■vo. 
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Tha  branches  of  tbU  plesua  form  two  Beta,  whioh  are  distributed,  one  to 
Itiio  lower  part  of  the  woU  of  t!ie  abdiimon,  tlie  otli>ir  to  tha  fore  part  anil 
linner  aitie  of  the  lower  limb.      la  the  former  set  ure  the  Uio-hypognitrio  and 


li 


|Tig.     iS6.  —  SiAaRiHiiiTia 

OUTLIXS    or    TDK     Ll'mhae 

iSB  SadeilFliiobk!  with 

IB!        PRIHdlPlL        NeHVKS 


Tig.  iSS. 


DXB 


DXII,  placed  oppositt  the 
Idivi'leJ  roots  of  the  last  dotsal 
fserTS;  Lt  to  V,  oppniiita  tfaa 
I  taoti  ofthaGre  tumb&TDQrTi'A; 
I  thg  loops  uultiag  tlie  aalerior 
[primarj    diiisiooa    of    these 

Derres  together,  and  the  first 

with    the    tvelfth    Jof^aI    are 

■boTu  i  SI  to  V,  and  CI,  the 

luna  ia  the  nenl  Mid  coccj- 

gsd  nerrei :  p,  placed  on  tome 

o(  the  nerTes  marks  the  pos' 

tcrior   ptitDAry   diriaions    cut 

tiHirli  p' p,  the  plenoa  formed 

bjr  the  uuioQ  of  the  poatijrior 

branch»  of  the  thinl,  fourth, 

Ksd  fifth  racra)  sod  the  coccy- 
geal Dervea  ;  d,  the  abdi'tDioa] 

oontinaatioii  of  the  last  dorsal 

Di^rve  from  which  d\  the  itiac 

culAneous  bruDch  arisei  i  1 .  1', 

the    IJio-hjpo^astiic  and  ilio- 

ioguinul  hraacbeB  of  the  6nt 

lumlur  nerve ;  2,  the  genito. 

crural  rising  by  a  loop  ^om 

the  6rBt  and  second  Itimbar; 

3',  external  cntaneous  of  the 

tbigh  rising  by  aliiopfrom  the 

second  and  third ;  pj,  branches 

to  the  |Mi>u  muBcIe  along  the 

lumbar  plexas  ;    er,    aaturior 

croraf  nerre  from  the  second, 

thud,  and  fourth  lumbar;  il, 

bleaches  to  the  UUooi ;  cb, 

DhtDtntoi  nerre  from   the  se- 

oond,  third  and  fourth  lumbar 

oerres  ;  ob',  accesaory  otituia- 

lor ;  IV',   V',   loop  from   the 

fourth  and  G^b  lumbar,  form- 
ing the  lumbo'Socral  cord  ;  3, 

anperior   gluteal    aervs  ;   it, 

ucralplexusendioginthcgieal 

aciatic  nerve ;  4,  lesAer  sciatic 

nerre  riaing  from   tha  pletun 

poaterinrlf ;  4',  inferior  gluteal 

bnoehei ;    5,  inferior  puden- 
dal ;    6',   posterior  entaneous 

of  the  thigh  and  leg ;   6,  li, 

btaoche*  to  the  obturator  in- 

temiis  and  gemellus  superior  ;  €',  6',   branches  to  the  gemellus  inferior,  quodratus  and 

hi|i-joiut ;  7,  twigs  to  the  pjriformia ;  8,  8,  pudic  nerro  from  the  first,  nocoLid,  third,  aud 
^■Fiurth  ucrBl  ;  9,  Tisceral  branches  ^  S',  twig  to  the  levator  ani ;  10,  cntaneous  from  the 
^Klburth,  which  pauea  round  the  lower  border  of  the  glutens  maiimaa ;  11,  lyieajgiti 
^■bnuusbei. 
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ilio-ingniiud  Derrea,  aud  part  of  the  geaito-cmnl  :  &nd  to  Ui«  Utter  belong 
the  remaiiiiog  part  of  tlie  gesito-crural  nerre,  the  external  cutaneous,  the 
obturator,  and  the  anterior  crural  nenet. 

tuo-HTFoountic  ASD  tuo-iicorntAi.  xkrtes. 

lieu  nBTTes  are  the  upper  two  branches  from  the  lumbar  pkiui ;  tbsy 
are  both  derived  from  the  first  lumbar  nerve,  and  have  a  nearl;  umilar 
duitributioii.  Tbejr  become  subcutaneous  by  pauing  between  the  broad 
iDiiKles  of  the  abdomen,  aud  through  the  outer  one,  and  end  in  the  iut^u- 
ment  of  the  groin  and  scrotum  in  the  niAle,  and  the  labia  pndendi  in  the 
female,  as  well  as  in  the  integument  covering  the  gluteal  mosdea.  The 
exUDt  of  distribution  of  the  one  ia  iaveraely  proportional  to  that  of  the 
other. 

The  Uio-hypr>gailrie  nerve,  emerging  from  the  upper  part  of  the  pioaa 
muscle  at  the  outer  bonier,  run*  obliquelj  over  the  quadmtus  lambonun  to 
the  iliac  creet,  and  there  perforating  the  trauavene  muscle  of  the  abdomen, 
gets  between  that  mu£c1e  and  the  internal  oblique,  and  divides  into  an  iliac 
and  a,  hypogastric  branch. 

(a)  The  iliac  branth  pierces  the  Kllachment  of  both  oblique  mosclea.  iiomedialelir 
above  the  iliac  creil,  and  is  lost  iu  the  ialt^nmenl  over  (he  gluteal  muscles,  bekiud 
the  distribmiDn  of  the  laursl  cuiunMUA  branch  of  the  Isst  donwl  nerve. 

(t)  Th«  hirpo'jt'tne  or  al-liminal  branch  piBci  on  between  \.)if  tiansvene  and 
iatemat  oblique  muiclea,  and  is  cnnnecled  with  the  llio-iDguioal  nerve  near  the  iliac 
crest.  It  then  perioratea  the  intenuLl  oMique  muscle,  and  piercing  the  tpanearofLs  of 
the  exlemil  oblique,  a  little  above  llie  aupeiiidal  inguinal  opening,  is  distributed  to 
tbe  skin  of  the  abdomen  above  the  pubcs. 

The  size  of  the  iliac  branch  of  Ihi^  nerve  varies  iaret^ely  with  that  of  Ihe  lateral 
euUnoouii  branch  of  the  twelfth  dorsal.  The  hjpngs'tric  bnineh  is  not  nnfreqoeollj 
joined  with  the  iwt  dorsal  nerve  bctireca  the  musclca,  near  the  crest  of  the  innominate 
bone. 

The  ifio-iiijuinol  ntree,  stnaller  than  the  preceding,  supplies  the  integn- 
ment  of  the  groin.  Descending  obliquely  outwarils  over  the  quatlmtua 
liimborum,  it  cro^tses  the  fibres  of  the  iliacus  muscle,  being  placed  lower 
dowu  than  the  ilio- hypogastric  ;  it  then  perforates  the  transverse  muscle 
further  forwards  than  the  ilio-byivngsstric  ;  communicntiug  with  that  nerve 
between  the  abdominal  muscles.  Then  piercing  the  internal  oblique  muBcle, 
it  deacenda  in  the  ingtiinal  canal,  aud  emerging  at  the  supurSciul  inguinal 
ring,  is  distributed  to  the  slcin  upon  the  groin,  as  well  as  to  that  upon  the 
scrotum  and  7>enis  iu  the  male,  or  the  labium  piideuili  in  the  female,  com- 
municating irith  the  iuferior  pudendal  nerve.  In  its  progress  this  nerre 
funiishe*  branches  to  the  internal  oblique  muscle. 

The  ilio  inguinal  nerve  occasionally  arises  from  the  loop  connecting  the  firat  and 
sewod  lumbar  nerves.  It  ia  pomelimca  Bmall.  and  ends  near  the  iliac  crest  bj  joinini; 
Ihe  iliohypogastric  nerve:  in  that  com  the  last  nerve  giici  off  an  inguinal  branch 
haring  a  similar  coanc  and  disliibalion  to  the  ilio-ingulnui  nerve,  the  place  of  nhich 
it  suppli««. 

OBMITO-CBimiL   J(«BVK. 

The  genito-cmral  nerve  belongs  partly  to  the  external  genital  organs  and 
partly  to  the  thigh.  It  is  derived  chiefly  from  the  seconil  lumbar  nerve, 
but  receives  also  a  few  fibres  from  the  connecting  cord  between  that  and 
the  first  nerve.  The  nerve  descends  obliquely  through  the  psoas  muscle, 
and  afterwords  on  its  fore  port,  towards  Pouport's  ligament,  dividing  at  a 
^u    '  "  •  height  into  au  internal  or  genital,  aud  an  external  or  crural  braiicL 
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It  often  bifurcAtcs  clone  to  its  origin  from  the  pluxui,  in  wbich  oaie  its  two 
brauclica  perforatD  the  psoas  muacio  in  dilTerent  pkces. 

(a)  The  genitai  branch  (external  »perm»tio,  Schrai'lt),  lie*  apon  or  near  the  external 

ilinc  arlcry.  aud  acoilt  Blumenta  aliiiig  tli.it  vessel  ;  tlioQ  perriratin^  the  tntnaTtrnnlis 
tmcm,  it  posacB  through  the  iuguiniil  oasal  iritb  the  spermatic  corj,  tiid  is  loat  up^ia 

Pig.  437. 


tg.  437. — Tii*  nov  sitrosit  or  thh  ARTinioa  BaiNnnif  or  mi  LcXBiH  ikd  S*aRl^ 
NxiTia  WITH  TDE  pLEiusES  (from  Sapper  '■^''^  Hirgclifeld  &Dd  Leveilld).    j 

1,  lamlAr  cord  of  the  grent  sjmphthetio  Qprre  ;  3.  2\  Anterior  primnry  diTiiriorx  of  the 
twelfth  iliirwl  netre ;  3,  firrt  Inmbar ;  <,  4',  llio-ingiiinBl  branch  of  this  nerve :  5,  5", 
ilio-hjpogiutrie  branch;  6,  second  Inniliar  m^rve  ;  7.  7',  genito-crnriU  nerve  rising  frnn 
the  Gml  and  second  liirabor ;  8,  S',  ex*«miil  enL-inc<JUS  nerre  of  the  (high  ;  9,  third 
Inmbar  nerve  ;  10,  foartb;  11,  lifLL  ;  12,  I  umbo -sacra  I  trook ;  13,  ilirw  branch  of  the 
ilio-ingninal ;  14,  its  abdnuiinnl  bmiich  ;  l.'i,  its  genital  brtincb  ;  Iti,  eiiternal  catiiniMLia 
nerve  of  the  right  side  passing  out  of  the  pelrii  under  Poujinrt'B  ligament ;  17,  17,  IT, 
catvieODS  rmroificationH  of  this  nerve  ;  17',  the  anme  nerve  cxpotfcd  on  the  left  Hide  ;  IS, 
18',  genital  branch  of  the  genito-crural ;  19,  its  crural  branch  on  the  right  si4e  liecomiag 
OBlaneaoi :  iS',  the  same  on  the  left  side  cxpoMii  as  it  descends  in  front  of  the  femoral 
artetj  ;  20,  anterior  mini  nerre  ;  21,  21',  obturator  nerve  ;  22.  left  scinlie  piexas  ;  23, 
aortic  pleiui  of  the  sjmpathetic  nerve  connected  Boperiorly  tfith  the  other  pre-aortlD 
ptdoses  and  the  Innibar  ganijltB,  nod  inferiorlj  with  the  hjpogastrie  plraos. 


eti  THE  LUMBAR  PIXXUS. 

the  tremuter  miuclc.     In  the  temtie  it  iccomp»iiiei  Ihe  roanft  I'tgnment  of  tlio 

qUnia. 

{1-)  The  miral  brnficli  (In mhn. inguinal  niire,  Schmidt),  dcuccnds  upon  the  paoM 
wrnaclo  bcncnlU  Ponpart's  ligament  into  the  thigli.  Immeiiiately  below  that  liga- 
aeiit,  and  at  llie  outer  aide  of  the  femnnil  Ktlery.  it  pierces  (lie  fascia  Intii,  and 
supplies  the  akin  on  the  upper  part  of  the  thigh,  commuDii^ating  n-ith  the  miildle 
cutaneous  branch  of  the  anterior  crural  nerre,  ^VbiUt  it  is  pi\ii^irig  beneath  Pon- 
pnrt's  [ignment.  some  filaments  arc  prolonged  from  tbii  nrrvc  on  the  femoral  nrterf. 
It  la  stated  by  Schmidt,  that  nhcn  the  erural  bnincli  of  the  genitoerural  nerve  ii 
l*rge,  and  commencea  neitr  the  plexus,  he  has  ubsen-ed  it  to  give  a  muscular  branch 
to  the  lower  bordei  of  the  iul«inal  oblique  and  transvenuilis  musdea, 

EXMRNAI,  OUT*SE0U8    SKKTES. 

Tbia  nerve,  commracing  from  the  loop  formed  between  the  second  imd 
third  lumbar  nerves,  ou  emerging  from  the  outer  border  of  the  piwiis  muscle, 
cro9«oe  the  iliacUH  muscle  below  the  ilio-inguinal  nerve,  and  piusiug  beneath 
Foupart's  ligament,  reaches  tlie  thigh  beneath  the  anterior  superior  iliao 
apiiie,  wliere  it  divides  into  an  anterior  and  a  posterior  branch  distributed  to 
the  iut«gument  of  the  outer  aide  of  tbe  hip  and  thigh. 

(a)  The  poaierlor  branrh  perforates  the  fascia  lata,  wid  BulxtiTide*  Into  two  or 
three  others,  which  turn  haute wanU  and  supply  Iha  skin  upon  tho  ant«r  surface  of 
the  limb,  from  tho  upper  border  of  Ihe  hip-bnne  nearly  to  the  middle  of  Ibc  thigh. 
The  highest  among  ihcm  are  crashed  by  tbe  cnlancoaa  bracchea  from  Ihe  last  dorral 
nerve. 

{Ii)  An  anierior  branch,  the  continuation  of  tbe  nerve,  is  at  Rrat  contained  in  a 
ahenth  or  canal  formed  In  the  substance  of  the  faacla  lata ;  liut  abr>ut  four  iochci 
beloir  Poupart'a  ligament,  it  enlera  tbe  subcutaneous  fatty  lt»^iie,  and  id  distributed 
along  Ihe  outer  part  of  the  front  of  (be  thigh,  ending  near  the  knee.  Tbe  principal 
oiTscls  spring  from  its  outer  sido.  In  some  cases,  this  branch  readies  quite  down 
lu  llie  knee,  and  commuaioateH  there  with  (he  internal  (aphenoua  nerve. 

OBTU&ITOR    NBRVB. 

The  obturator  nerve  (internal  crural)  m  distributed  to  the  adductor 
muscles  of  the  thigh,  and  to  the  hip  and  Icnee  joints.  It  arisea  from  the 
lumbar  plexus  bj  two  roott>,  one  from  the  third  and  the  other  from  the 
fourth  lumbar  nerve.  Having  emerged  from  the  inner  border  of  the  psoas 
muscle,  opposite  to  tbe  brim  of  the  pelvis,  it  rans  along  tbe  side  of  tbe 
pelvic  cavity,  above  the  obturator  veKels,  aa  for  as  the  opening  in  the  upper 
part  of  the  thyroid  foramen,  through  which  It  escapes  from  the  pelvis  into 
tho  tbiijh.  Here  it  immectiately  divides  into  ati  miterior  and  a  posterior 
branch,  which  toe  separated  from  one  another  by  the  short  adduutor 
muscle, 

A. — The  anterior  portion  communicates  with  the  acceBsor?  obturator 
nerve.  i«'hen  that  nerve  ia  present,  and  descends  in  front  of  the  adductor 
brevis  and  behind  the  pcctinens  aud  adductor  lougus  muscle&  It  givM 
braucbea  as  folio  wh  : — 

(a)  An  tirticvtar  branrh  to  the  hip-joint  arises  near  the  (hymid  membrane. 

(t)  ifiurvliir  bntafKft  are  given  to  (he  gracilis  and  adductor  longus  musdee,  utit 
occasionally  also  others  to  the  adductor  brevia  and  pectiaeus. 

(e)  Tho  Itrminal  licii/  turnt  outwards  upon  the  femoral  artery,  and  inrronnds  that 
VMMl  with  small  Slamcnu. 

((J)  An  oDtel  at  the  lower  border  of  the  addnetor  longna  eommnnicales  beneath 
the  fa«cia  with  the  internBl  caUoeoDS  branch  of  the  anterior  cnusl  nerve,  and  witli  a 
Imncb  ''  '•lernal  aaphenoos  nerve,  forming  a  serl  of  plexni, 

O-  'COM  orrrr. —  In  tome  inttancea  the  commnnicatlng  branch  dMCribed 
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13  larger  than  nsnal.  anil  dtscsnJg  stong  the  poaterior  bonier  of  tho  nartorlua  to  the 
iHQcr  aide  of  tbe  tnee,  where  it  perforates  Ibe  faacia.  cnmrnunicale^  with  the  intf  nuiI 
aphenoiis  nerve,  and  eitends  down  the  iaoer  Nde  of  the  limb,  supplying  the  >kta  ai 
loir  u  the  middle  of  the  leg. 


Kg.  43S.— Tim  LcjiBiK  PLBxrs  mob  '      Pig,  433, 

BITORE.    WriH    tni  DlSTnillPIliiK   of 

•om  or  ITS  NiBVU  (ilightl;  ftlteted 
from  Sohmidt).     i 

a,  the  Inst  lib;  (,  qniulralns  Inni- 

(lonmi  mDBcIe  ;  e,  obli^iae  uid  tratm- 

erve  moscLei  out  n^ar  the  erect  of  the 

QimD  &nd  turned  doim  ;  d,  pubea  ;  t, 

ddnctor  trdvis  miiiClB  ; /,    peclincul 

Edirided  md  tomrd  ODtakidi ;  g,  nddac- 

■ior  longuB  ;  1,   ilio.bjpog&ftric  nerye; 

9,  ilio-ingnioal ;  3,  eit^mal  culaneaoi ; 

t,  nuteriur  oorsl ;  5,  aoceworj  obtn- 

ntor ;  H,  obturfttor,  Doited  with  the  ac- 

eeuory  bj  n  loop  round  the  pubee  ;  7, 

geoitii  crural  in  two  Ijranchce  out  ehort 

ne&r  their  origin  ;  3,  S,  lambar  prirtiou 

of  the  gsngllBled  ajoipiitbctic  eon). 

When  this  cuUdcous  bmoch  of  the 
doroerrc  ia  preecnl.  the  intemnl 
ous  branch  of  the  anterior  crurtkl 
U  small,  the  size  of  the  two 
nerres  bearing  an  iarorse  proportion 
to  euh  other. 

f  B. — Tbe  poiUrior  or  dnep  part 
of  the  obtiiritor  norTO  having 
pnased  through  some  libres  of  tho 
est^rnal  obturator  muscle,  crneses 
bchknd  tUo  short  adductor  to  the 
fore  part  of  the  adductor  raag- 
nus,  where  it  divitloa  iuto  many 
branches,  ail  of  which  enter  those 
muscles,  excepting  one  which  ia  prolonged  downwarda  to  tbe  knee-joint. 

<a)  The  musadar  bran^hei  supply  the  external  obturator  and  the  great  adductor 
mii»:le,  with  tlie  short  adductor  also  when  tUia  muscle  rcccivcii  no  brHOch  trata  the 
anterior  division  of  tbe  nerve. 

{bj  The  aHicnlar  branch  for  the  knee  rests  at  first  on  the  atldnetor  mi^gnua,  but 
perforates  the  lower  fibres  of  that  muscle,  and  Ibii::  reaches  the  upper  part  of  tbe 
popliteal  space.  Supported  by  the  popliteal  artery,  and  sendiu^  filaments  around 
that  rewel,  the  nerve  then  doiceude  to  the  back  of  the  knee-joint,  and  enters  the 
articulation  through  the  posterior  ligament.  (Thomson,  "  Loudon  Med.  and  tiurg. 
Journal,"  No.  ixx.) 

tACOESSORT  OBTUBATOR  NKRTE. 
The  Bccessoiy  obturator  nerve,  a  small  and  iuconstiknt  nerve,  arising  from 
thf  obturator  nerve  near  its  upper  end,  or  separately  from  the  suine  nerves 
of  the  plexus,  descends  along  the  inner  bonier  of  the  paons  muscle,  over  the' 
pubic  bone,  and  passing  behind  tho  pectiiieus  mustcle,  emis  by  dividing  into 
•everal  branches.  Of  these  one  joins  the  anterior  branch  of  the  obtnmtor 
nerve  ;  another  penetrates  the  pectineus  on  the  iinder  surface  ;  whilst  a 
[tird  enters  the  hip-joint  with  the  articular  artery. 


(tnj  THE  LirirBAR  PLEXUS. 

This  (iPrve  i*  aometimw  Buialler  than  usual,  &nd  enila  [d  BlsmeriU  which  perfomte 
Ihc  ui|isiile  of  tlie  liipjjint.  When  it  ia  alttpgelbcr  waatinSi  <■''«  hip-joint  reueivea 
branchca  from  llie  olituralor  neive, 

Summary.  — -The  obturator  nerve  anil  acccssorj  obtnratoT  gire  brsnches  to 
the  hip  (iJiJ  knee  joints,  also  to  tlie  sdductor  muscles  of  the  thigh,  and,  in 
Boine  cases,  to  the  pectineua.  Occasionallr  a  cutaneous  branch  deaccDds  to 
the  inner  side  of  the  thigh,  aud  to  the  inner  and  upper  part  of  the  lag, 

ANTERIOR  CRURAL    NERVE. 

This  nerve  ia  the  Inrgest  branch  of  tho  liimbaT  plexus,  and  ia  derived 
principally  from  the  third  and  fourth  lumbar  Dorves,  but  in  part  also  from 

the    second.        Emerging    from    the    outer 
Fig.  439.  border  of  the  psoas  muscle,  near  its  lower 

part,  it  descends  into  the  thigh  in  the 
groove  between  that  muscle  and  the  iliocus, 
and,  therefore,  to  the  outside  of  the  fcmoml 
blood-vessels.  It  now  becomes  flattened 
out  and  divides  into  two  parts,  one  of 
which  is  cutaneous,  while  the  other  ia  dis- 
tributed to  musclea. 


Pip.  439.— Deip  NiRVEa  or  tdi  AntKBtoa  ikp 
Ikner  ptBT  OF  TUB  TnicH  (fiDm  Suppcj  after 
BirAcbfcld  and  lievcill^),      ^ 

1,  anterior  crural  nerTe ;  2,  branohei  given  ta 
tlie  iliscua  maMle  ;  3,  branch  to  the  loirer  part  of 
the  psoas  ;  4,  large  muBculD-cnlaiieous  hroncbei 
ilivided  to  show  the  deeper  nerves  ;  t  anil  6,  mus- 
cular Glamcntn  fraia  the  amnll  mawulD'OutanMDs  ; 
1,  origin  fi  the  ontanrouA  bmnche,^ ;  8,  oomiuuui- 
oiting  filameiLt  of  the  internal  cutaneons  nerves ; 
:>,  branchea  to  the  rectus ;  10.  Unuiebes  to  the 
TAsluH  I'llemiis  ;  11,  braiclies  to  the  vattiu  inter- 
nufi  ;  12,  internal  sspbeDnuE  nerve  ;  13,  ita  patellar 
branch;  14,  its  continuation  down  the  leg :  15« 
obturator  nerve;  16,  branch  froiu  the  obturator 
nerve  to  the  adductor  longns ;  17,  branch  to  the 
adductor  brevis  ;  IS,  branch  to  the  gracilii ;  trota 
this  a  fUaniE-ut  is  proionged  downwards,  to  anite 
with  the  piexQB  formed  by  the  union  of  braochea 
from  t)ie  interasi  culnTii^oita  and  inlcrnal  sa]ihenonB 
nerve"  ;  19.  ilee))  branch  of  the  oLtunit:)r  nerve  to 
the  adductor  magDus  ;  20,  loRibaeacral  trunk  ;  21, 
it!  union  with  the  Grat  sacral  nerve  ;  23,  £2,  lum- 
Kir  and  sacral  [art  of  the  ajmpathetio  neiTo  ;  113, 
extamal  cutaneous  neire  from  the  lumbar  plEsoi. 


Branchit  of  tht  trunk. — The  branches 
^ven  from  the  anterior  crural  uervo  within 
the  abdomen  are  few  and  of  small  size. 

(a)  Tlio  ilinau  receives  (hrec  or  four  amnll  branches,  which  are  directed  outwards 
from  the  nerve  to  iLc  fore  part  of  the  muaclc. 

(5)  The  nrnv  of  Uie  fnnonii  artery  is  a  small  branch  which  divides  into  numerous 
filomenU  upon  the  upper  part  of  Ihnt  veHscI,  It  ■omctimcs  arise*  lower  ilown  llian 
niual  in  the  thigh.  It  may,  on  the  other  band,  be  found  to  take  origin  above  the 
ordinal?  position ;  and  In  tbia  case  it  proceeds  from  the  middle  cutaneous  nerve. 
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ANTERIOR  CnURAL  NERVE.  gU 

when  ibat  branch  springs  from  or  near  tho  lumbar  plcxuB.     In  either  cue,  iu  nltl- 
male  dUlrilnilioD  it  the  same  aa  that  already  described. 

TtrmimU  branehti.  < — From  the  principal  or  temuDal  dirinona  of  the  nerva 
the  remoiiiiDg  branches  take  their  rite  as  follows  : — 

From  tho  scPBitrioiAi.  d(tihios  cutaoeoiui  bianchea  are  given  to  the  for« 
part  of  the  thigh,  and  ti  the  inner  tide  of  the  leg.  They  ar«  the  middle  and 
intcmnl  cutaneoiiB  nervea,  and  the  iuCemaJ  saphenoos  nerve.  One  of  the 
muscles,  the  Bartoriiis,  receivea  its  nerves  from  this  jfroup. 

The  bEKp  nR4NCiiB3  supply  the  muaclus  on  tho  fore  part  of  the  tbigh,  and 
also  the  pecttneoa  muscle.  The  branch  to  the  pectineus,  however,  some- 
timea  arises  from  the  snperficial  part  of  the  trunk. 

A.     MlTSCin.AB  BKANCHnt. 

The  branch  to  the  ptdineia  miucle  gtosks  inirarda  behind  the  femoral  veaaela, 
and  enten  the  mascle  on  (be  anterior  aapecl. 

The  taTiirriiii  muscle  receives  three  or  four  twigH,  which  arise  in  common  with 
tbe  cutaneous  Dervcs.  and  reach  mostly  the  upper  part  of  the  mn»c1e^ 

The  redua  mu3i.-lc  receives  a  distinct  bmncli  on  its  under  surface. 

Tlie  nerve  for  the  i-nn'uit  cjtoniM,  of  considerable  aiie,  descends  wilb  the  branches 
of  the  oilcmal  eircamSci  arler;  lonards  the  loirer  part  of  the  muscle.  It  givet  off 
a  long  slender  articular  filament,  which  reaches  (he  knee  and  penetrates  the  fibrous 
capsule  of  the  joint. 

Another  targe  nerve  divides  into  two  seta  of  braDches,  which  enter  the  ixufut 
inlrrmiiii  and  the  cnireiia  about  the  middle  of  those  mnscles.  The  nerve  of  the  vastus 
inlcmos.  before  penetrating  the  muscutsr  fasciculi,  aivea  a  stnall  branch  to  the  knee- 
joinL  This  articular  nerve  paAses  along  (he  internal  intermuBcolnr  septum  with  a 
brancb  of  the  anastomotic  arler;,  as  fur  as  the  inner  nidc  of  the  jntnt.  where  it  per> 
forates  the  capsular  ligament,  and  is  directed  outwards  on  the  s)'nDviat  membrane 
beneath  the  ligamcnium  patellie. 

B.        MIDDLB   CUTAHEOCS    NEBVB. 

The  middle  cutaneous  nerve  either  piercea  the  fascia  lata  divided  into  two 
branches  about  four  inches  below  Poupart'a  ligament,  or  as  one  trunk  wliioh 
Boon  aepatates  into  two  branchoa.  These  branches  descend  side  by  side  on  the 
fore  part  of  the  tliigh  to  the  inner  siiio  and  front  of  the  patella.  After  or 
before  the  nerve  haa  becnme  subcutaneonn,  it  communicntcB  with  the  cniial 
branch  of  the  genito-crund  nerve,  and  also  with  the  internal  cutanaoiis. 

This  nerve  sometimes  arises  from  the  anterior  cniral,  high  up  within  the 
abdomen, 

a       INTBRNAI.  OUTAMBODB   NBBVB. 

The  internal  cnt-aneoua  nerve  gives  branches  to  the  skin  on  the  inner  rade 
of  the  thigh,  and  the  upper  part  of  the  leg  ;  but  the  extent  to  which  it 
reaches  varies  with  the  presence  or  absence  of  the  "occasional  cutaneous" 
branch  of  the  obturator  nerve. 

Lying  beneath  the  fascia  lata,  this  nerve  descends  obliquely  over  the 
Dpper  port  of  the  femoral  artery.  It  divides  either  in  front  of  that  vessel, 
or  at  the  inner  side,  into  two  branches  (one  anterior,  the  other  internal), 
which  pierce  the  faacia  sepnratoly.  Those  two  branches  sometimes  arise  aa 
diitinct  offaets  from  the  superScial  part  of  the  anterior  crural  nerve. 

The  distribntion  of  the  internal  cutaneous  nerve  is  as  fotlowa  : — 

(i)  BratuAet  prfViouM  in  dirinoii. —  Before  dividing  into  its  two  ultimate 
branches,  this  nerve  gives  ofT  two  or  three  cutaneous  tnigs,  which  accompany  the 
npper  put  of  the  long  tapbenons  vein.     The  higbeel  of  these  perforates  the  fascia 
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THE  LUMBAn  PLEXUS. 


oeti  the  Bsphcnoag  opening,  and  Kotbea  down  to  tho  middle  of  Ide  Ihlgh.  Th« 
otbera  nppear  beii«alb  tbc  aUa  lower  doiro  b;  the  aido  of  the  veio ;  one.  larger  tbsn 
tbe  rest,  pstiscs  Ibrough  tbe  fascia  utioiil  Ibe  middle  of  tbe  tbigb,  and  eitcnda  to  llie 
knee.  In  Bome  iniUmcee,  tbese  amall  bnmcbee  apriog  directlj  from  tbe  njiterlor  cmial 
nerve,  &ad  tbe;  often  communicate  with  each  oLber. 


Fig.  440. 


Fig.    440, — C0T1!)E0U3    NiRTEB  OF   THE    AuTEKIOK 

mn  Innia  PinT  or  the  Tmuu  (from  Sappe; 
after  Hinchfetd  and  Leieill^).     ^ 

1,  cilernal  cataneona  nerve  ;  3,  3,  middle  cnta- 
nt^ouH  brancb  of  tbt  antf  rinr  cmral  passing  througb 
tlie  ntriorius  muacla  anil  tbe  fascia  ;  3,  3,  anterior 
diiisioD  of  tbe  internal  eutaneoua;  4,  filament  to 
tbe  nrtorins ;  G,  inner  or  posterior  diiiBion  of  the 
interna]  cutani^onA  ;  6,  its  BUf>erficiBl  branch  to  the 
inflide  of  tbe  knee  after  pfrrforatiiig  tbe  fanrin  ;  7, 
deep nr  Ciimrannicaling  branch:  S,  in[ierficial  branab 
of  the  inuBcoIo-ODtnneoos  dI  the  cmral ;  0,  jkatvllar 
brancb  of  the  internal  eapbenoua  ncrre  ;  10,  COQ- 
Unualion  of  the  eaphenon*  down  (be  leg. 


(Ij)  The  anterior  branch,  dcBcenJing  in  a 
slraigbt  line  to  tbe  knee,  perforates  tbc  &Bcbi 
Inta  in  tbe  lower  part  of  tbe  Idigb ;  It  afUtr- 
n  ards  runs  down  near  tbe  intermuscular  septum, 
giving  off  RlanieDU  on  each  side  to  the  ehtn,  and 
la  finally  direelcd  over  Ibe  patella  to  tlie  onter 
eide  of  the  knee.  It  communicatca  al>ovc  the 
joint  n-ith  a  branch  of  the  long  sapbenous 
nerve ;  and  aomelimea  it  takes  the  place  of  the 
branch  usually  giren  by  the  latter  to  the  integu- 
ment over  tbe  patella. 

This  branch  of  the  internal  cutaneous  nerre 
sometimes  lies  above  the  faacln  in  iU  whole 
icngtii.  It  oecaaioaally  gix-cs  olf  a  cnUneoua 
filament,  which  accompanies  the  long  laphenoiu 
vein,  and  in  somo  cosna  it  commnnicatea  with 
tbe  branch  to  be  neit  described. 

The  t'nn«r  lirmidi.  of   the   internal  cnUneona 
nerve,  deicending  along  the  poaterior  border  of 
tbc  sartoriua  muBcIe.  perforates  the  foacia   lata 
at  the  inner  side  of  the  knee,  and  commnnicalea 
■jg  by  a  amali  branch  with  tbc  internal  Bapheaona 

nerve,  which  here  deeccnils  Id  front  of  it.  It 
gives  some  eutaneons  litamenU  to  the  lower 
psrl  of  (he  (high  on  the  inner  side,  and  ia  di»- 
Iributcd  to  the  skin  upon  l(ie  inner  aide  of  the  leg.  Whilst  beneath  the  faacia,  tliia 
brancb  of  Iho  internal  eutaneons  nerve  joins  in  an  interlacement  with  offsets  of  tbe 
obturator  uen  c  below  the  middle  of  Ibe  thigb,  and  with  tbe  branch  of  the  saphenous 
nerve  nearer  tbe  knee. 


D,        inrBRNAI.    SAPHKNOCS    NBUVB. 

The  internal  or  loug  aaphcnoua  nerve  is  the  largest  of  the  cut&o»riiiB 
branches  of  tbe  anterior  crural  nerve.  In  some  cases  it  arises  in  connection 
with  one  of  tbe  deep  or  muscular  brancbea. 

This  nerve  is  (Iee]>ly  placed  as  far  as  the  knee,  ami  is  Bubcnlanoous  in  tbe 
rest  of  itH  course.  Xu  the  tbigb  it  aocompnaies  tbe  femoral  vossola,  lying  at 
first  somewbat   to   tbeir  outer  side,  but   lower  down  approaching  oloso  to 
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them,  and  pitfsing  bMieath  the  same  apoueuTcnis.  Wlwo  the  venels  paoa 
tbiougk  the  opening  is  the  adductor  muscle  into  the  pophteaJ  epitce,  the 
Bsphenoue  nerre  Beparates  from  them,  and  ia  continued  dowuwardu  beneath 
the  HzirtoriuB  muscle  to  the  inner  nide  of  the  knee  ;  where,  having  &nt 
given  off,  sd  it  ties  Dear  the  inner  coudjle  of  the  femur,  a  bnuch  nhich  ii 
distributed  over  the  front  of  the  patella,  it  becomew  subcutajieous  by 
piercing  the  fascia  between  the  tendone  of  the  sartoriue  and  gracilis  miiaclea. 

The  Derve  then  accompanies  the  saphenous  vein  along  the  inner  side  of 
the  leg,  and  passing  iu  front  of  the  SJiklu  is  distributed  to  the  inner  side  of 
the  foot.      Id  the  leg  it  is  connected  with  the  internal  outaneoua  ner?e. 

The  diiitribution  of  the  branches  is  aa  follows  : — 

(a)  A  etnojnunitaling  hraneA  is  given  off  sbaal  the  tnidille  of  the  thigh  lo  Jain  in 
the  interlacemcDt  formed  beneslh  the  fascia  lata  by  this  nerre  and  bnocbca  af  Iba 
obtDntor  and  inleniul  cuUmcaus  nerrea.  After  it  has  left  the  aponeurotic  covering 
of  the  femotal  vesoeln,  tlie  inlemal  aapbeaonB  nctve  hss,  in  lome  eases,  a  furllicr 
coDDCdioD  with  one  or  other  of  the  Dcrvce  just  rererred  to. 

l6j  The  biyinch  li>  the  iitttyitijiriit  in  front  of  tlie  paUtla  perfamteH  IJie  urtorim 
muscle  and  the  fascia  lata ;  ilqiI.  having  received  a  com muiiica ling  oSsel  from  tlie 
iulemal  cutaneous  nerve,  spreads  out  upon  the  fore  part  of  Itie  knee  ;  and,  by  uujliag 
with  branches  of  the  middle  and  external  cutaneous  nerves,  fumu  a  plexus,— pteiiu 
patellie. 

(c)  A  branch  to  the  inner  atiklo  is  given  off  in  the  lowct  third  of  the  leg,  and 
descends  aloog  tko  nifu-gin  uf  the  tibia. 

id)  FilamenU  from  this  nerve  enter  the  tarsal  ligameule. 

Sumjoary, — The  anterior  crural  nerve  is  distributed  to  the  skiu  upon  the 
fore  part  and  inner  side  of  the  thigh,  commencing  belonr  the  tennination  of  the 
ilia-inguiual  and  genito-ctural  nerves.  It  fumiahes  also  a  cutaneous  nerve 
to  the  inner  side  of  the  leg  and  foot.  All  the  muscles  on  the  front  and  outer 
aide  of  the  thigh  receive  their  nerves  from  the  anterior  crura),  and  the  pec- 
tineus  ia  also  in  part  sujipliod  by  this  nerve,  and  iu  part  by  the  obturator. 
The  tensor  muscle  of  the  fascia  lata  ia  suppUed  from  a  difl'erent  source, 
viz.,  the  superior  gluteal  nerve.  Lastly,  two  brauchee  are  given  from  the 
anterior  crural  nerve  to  the  knee-joint. 

rlTTH    LUMSAA    KZRVB. 

The  anterior  branch  of  the  fifth  lumbar  nerve,  having  received  a  fasciculiu 
{rom  the  nerve  next  above  it,  descends   to  join   the  first  sacral  nerve,  and 
form  part  of  the  sacral  plexus.      The  cord  resulting  from  the  union  of  the 
I  fifth  with  a  part  of  the  fourth  nerve,  is  named  the  htmbo-saeral  nerve. 


SETPEBIOK    atXTZAZ    MGBVS. 

Bef<»«  joining  the  fint  sacral  nerve  the  lumbo-sacral  cord  gives  off  from 

behind  the  superior  gluteal  nerve  ;  this  offset  leaves  the  pclvb  t!ux>ugh  the 

tlMgB  sacro-sciatic  foramen,  above   the  pyrifonnis   muscle,  and  (livides  like 

I  the  gluteal  artery  into   tiro  hrauches,  which   are  distributed  cliietlf  to  the 

I  •mailer  glateal  muscles  and  tenaor  of  the  fascia  lata, 

(a)  The  upper  branch  runs  with  the  gluteal  artery  along  the  origin  of  the  gluteus 
\  niuiinnB,  and  is  luel  in  It  and  in  the  gluteus  nicilLuB. 

(b)  Tbe  luiecr  branch  crosses  over  Ibe  muldlc  of  the  gluteus  miuimns,  between 
,  this  and  the  gluteus  piedius,  and  sapplyiag  filaments  to  both  those  muscles,  is  con- 
t  iiuDcd  farwacda,  and  tenoitiates  in  the  tensor  mnsclo  of  the  fascia  lata. 

X  X  i 
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m  THE  SACRAL  NERVES.  ^^^HH 

ANTERIOR  PRIMARY  DITISIONS  OF  THE  SACRAL  AND 
COCCYGEAL  NERTEa 

THB    BAC&AI,    NERVES.  ^M 

Thn  anterior  divisions  of  the  firat  four  aftcral  netrefl  emor^  from  the 
spinal  canal  bj'tho  antertOT  sacral  foramina,  aod  the  fifth  pusses  ont  between 
the  nacrum  and  coccyx. 

The  first  two  sacral  nerrea  arc  large,  and  of  nearly  equal  size  ;  the  othera 
diminish  rapidly,  and  the  fifth  is  osceetlingly  elomler.  Like  the  anterior 
divisions  of  the  other  spinal  nerves,  those  of  the  flacral  norvos  communicata 
vitli  the  sympathetic :  the  communicatiDg  cords  are  very  short,  as  the 
sympathetic  ganglia  are  close  to  the  inner  margin  of  the  foramina  of  the 
sacrmn. 

The  first  three  nerves  and  part  of  the  fourth  contribute  to  form  the  sacml 
plexus.  The  fifth  has  no  share  in  the  plexus, — it  ends  on  the  back  of  the 
coocyi.  As  the  description  of  the  fourth  and  fifth  sacral  nurroa  and  of  tha 
coccygeal  will  occupy  only  a  short  space,  these  three  nerves  may  be  noticed 
fir^t,  before  the  other  nerves  and  the  namerous  branches  to  which  they 
give  rise  are  described. 

THE  yOUSTH   SACSAI.  BEBTB. 

Only  one  part  of  tha  anterior  division  of  this  nerve  joins  the  sacrat 
plexus  ;  the  remainder,  which  is  nearly  half  the  nerve,  supplies  branches  to 
the  viscera  and  muscles  of  the  pelvis,  and  sends  downwards  a  connecting 
filament  to  the  fifth  nerve. 

(a)  The  viMirral  brancha  of  the  fonrth  saet&I  nerre  are  directed  forwarcla  to  the 
lower  part  of  the  bladder,  And  cominanicate  freel;  with  branches  from  the  sjrmpa- 
thetio  neno.  OfTseM  are  diatribntcd  to  the  neighbouring  vistcra,  according  lo  the 
sex.  they  will  be  Jcicribed  witii  Iho  pelvic  poriion  of  the  aympsthetlc  nerve.  The 
foregoing  braouhes  arc,  In  some  instancca,  furnished  by  the  third  sacral  nerve  instead 
of  the  foarth,  and  not  unfreqiicntlv  from  bnth  of  theiie  nerves. 

((•)  Of  tha  niiwcu/ur  brfinchf/i,  one  supplies  the  UrfUor  ani,  piercing  that  muiwlo 
on  the  pelvic  snrface  ;  another  enlem  the  coci-i/i7im,  whilst  a  third  ends  in  the  rMemal 
sphiiKter  muBcle  of  the  rectum.  The  list  brunch,  after  pinHing  either  Ihrough  the 
coccTgeus,  or  between  it  and  the  levator  ani,  rcnchcs  the  pcritifenm,  aad  is  distribated 
likewise  to  the  inte^menU  between  the  anas  and  the  coccyx. 

TUB  FirrH  sacral  nerve. 

The  anterior  branch  of  this,  the  lowest  sacral  nerve,  oomes  forwards 
through  the  coccygeus  muscle  opposite  the  junction  of  the  sacrum  with  the 
firat  coccygeal  vertebra  ;  it  then  descends  upon  the  coccygeus  nearly  to  the 
tip  of  the  coccyx,  where  it  turns  backwards  through  the  fibres  of  that 
muscle,  and  ends  in  the  integument  upon  the  posterior  and  lateral  aspect  of 
the  bone. 

As  aonn  as  this  nerve  apposrs  in  front  of  the  bono  (in  the  pelvis)  it  is  jniae<l 
by  the  descending  filament  from  the  fourth  nerve,  and  lower  down  by  the  small 
anterior  division  of  the  coccygeal  nerve.  It  snpplloB  smsll  filaments  to  the  coccygena 
mosele. 

THE    COCtTORAL    ITEBVB. 

The  anterior  branch  of  the  coccygeal,  or,  as   it  is  Boraetlmes  named,  the 
sacral  nervo,  is  a  very  small  filament.     It  escapes  from  the  spinal 
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dinsl  by  tha  tBrmiu&l  openuig,  pierces  the  sacro-aciaUo  ligoiceiit  uid  the 
coccygeus  miucle,  and  beiug  joined  upun  the  side  of  the  coccyx  with  the 
fifth  aacral  nerve,  p&rtakus  iii  the  diatribolioo  of  that  nerve. 


I 


THE  SACRAL  PLEXUa 
The  liuabo-Kocral  cord  (resulting  as  before  described  from  the  junction  of 


Fig.  m. 


Fig.        411.  DlASKAVUlTTO 

Odtlhii  ot   tnB  Ldkbir 

AKD  S^UTKAL  PlIXDSE9  WITB 

ins     pBiictPi.1.      Nkkvu 

lUEISC  rHOH  TBXK.      4 

Tliu  nfeteaces  to  Ifae  DiirTea 
of  the  lumbu  picias  vlll  be 
fDDD<l  at  p.  e&S.  DS.il, 
routa  lit  Iba  loat  duml  nerve  ; 
U  to  V,  roots  rf  tbo  fir« 
lumbar  Dei^ei ;  SI  to  T,  >Dil 
CI,  roat4  of  th«  fire  ucnd 
ODiJ  tJie  auwfgcal  ovr'es  ; 
IV',  V,  luup  from  the  an- 
terior priiuar;  biaocbeH  of 
Ute  fuunh  uid  Gftb  lumbar 
nerves,  forming  the  lambo' 
ncnl  cord  ;  3,  «uperior  glu- 
teal nerm ;  SC,  uicrsl  pleias 
ending  in  tha  great  Koiatic 
Dene  ;  4,  lesser  sciatic  uerrg, 
dsing  (rum  the  pteini  pos- 
tciiorl;;  4',  inferior  gluteal 
bnaehas  ;  5,  laferior  iindEu- 
dal;  G',  poilarior  cutaneous 
of  the  thigh  and  leg;  6,  6, 
bxanehes  to  the  obturator  iu' 
IcnoB  and  gemellus  superior  ; 
fi',  G',  brUDCbee  lu  the  ge- 
melliiB  inferior,  ^jnailfUtUB  anil 
bip-joint  ;  7,  twigs  tu  the 
pjriformie;  8,  8,  pudic  from 
the  first,  second,  tbiril,  and 
fourth  ncral ;  S,  vucentl 
bnoehes ;  9,  twig  to  the 
levator  ani ;  10.  cabiDHiua 
from  the  fDorlh.  wbit^h  pufcs 
roDnd  tha  lower  Uirdec  of  the 
glntens  maiimiu  ;  II,  cocoj- 
gtkl  bruiches. 


the  fifth  and  p&rt  of  the 
fourth  tumbaj  nerves), 
the  anterior  divisions 
of  the  first  throe  e&cral 
nemuB,  and  part  of  the 
fourth,  unite  to  forin 
this  plexus.  Its  cou- 
Btniction  differs  from 
that  of  the  otber  spi- 
nal nervous  plexuses 
in  thii  respect,   thjtt    the   sererul    constituent   nerves    entering    into   it 


nnito  iato  one  broful  flat  cord.  To  the  pince  of  uoion  iho  ncrrea  proc^eil  in 
difl^rant  dircctioDB,  that  of  the  upper  ones  being  obliquely  iloiniwnrds,  while 
that  of  the  lower  is  DMrly  bomontal  ;  and,  hi  a,  consequence  of  this 
difference,  thoy  Uimininh  in  length  from  the  Grat  to  the  lust.  The  Bacrnl 
plexus  reatB  on  the  anterior  surface  of  the  pyriform  muscle,  opposite  the  aide 
of  the  sacrum,  and  esenping  through  the  great  sacro-sciatic  foramen,  ends  in 
the  great  sciatic  nerre. 

Bruncheg. — The  sacral  plexus  giTes  rise  to  the  great  iciatic  nerve,  and  to 
yarions  smaller  branches  ;  viz.,  the  pudio  nerve,  the  small  sciatic  nerve,  aiid 
branches  to  the  obturator  intemuB,  piriformis,  gemelli,  and  qtioilntiLt 
femoriB  muscles. 

UCSCITLAR    BBANCHtea. 

Q.  To  ilif  pijrifnnnis  miuiue,  one  or  more  branches  are  giTcn,  cither  from  the  plexm 
or  from  the  upper  sacral  nerves  before  they  reach  tbe  pleiuo. 

6.  The  lie™!  of  ilie  iiUernal  obturator  ni"»c(e  arises  from  the  part  of  the  plema 
formci)  hy  the  union  of  the  lumbo-aacral  and  tbe  Grat  sscrsl  nerves.  It  turni  over 
the  ixchial  spine  of  the  liip-bone  with  the  pudic  veflacla,  ami  ii  then  direrted  forwardii 
through  the  small  sscro-sciatic  foramen  to  roa«h  tbe  inner  surEicc  of  the  obtnnitor 
mnselB. 

e.  To  the  Uvaior  oni  one  or  more  twiga  proceed  from  the  lower  part  of  the  ploina. 

d,  Tbe  mipcrior  ffemtUua  receives  a  smal!  branch,  which  arises  from  the  lover  part 
of  the  ptexna, 

e.  The  Bmatt  nerve  which  ■uppUca  the  touvr  gemellus  and  ijiiadralia  fimorii 
mnscles  spring  from  the  loirer  part  of  the  plexus.  Concealeil  at  first  bj  the  great 
sciatic  nerve,  it  pasac)  beneath  tbe  gemelli  and  the  teurlon  of  tbe  ioleroal  obturator, 
— botireen  those  rauKlea  and  the  cap-inle  of  the  hip  joint. — and  reaches  the  deep 
(anterior)  surface  uf  the  quadratic.  It  furaishea  a  small  articular  filament  to  tbe 
back  part  of  the  bip-joint. 

THB    FUDIC    ySBVB, 

Tbb  nerve,  arising  from  the  lower  part  of  the  saeral  plexus,  turns  over 

the  epiue  of  the  ischium,  and  then  pa!i<ie«  forwards  through  the  small  aooro- 
aciatic  foramen,  where  it  usnall;  gires  off  the  inferior  hn>morrhoidal  braucb. 
It  is  next  directed  along  the  outer  part  of  the  inchio-recial  fossn,  in  a  sheath 
of  the  obturator  fascia,  along  with  the  pudic  vessels,  and  divides  into  tvr> 
terminal  brancbea,  the  porintaal  nerve  and  the  dors.il  nerve  of  the  pienig. 

A. — ^Tbe  pcrinaal  tierpf,  the  lower  anii  much  tb)  largur  of  the  two 
divisions  of  the  pudlc  nerve,  lies  below  the  pudic  artery,  aud  is  expended  in 
superficial  and  muscular  branches. 

a.  The  tupfrjicial  prrinefd  braaches  are  twrj  in  niimbsr.  anterior  and  prnterior 
The  p-nleru/r  bran«h,  whit-h  first  flcparatos  from  the  porinreil  ncrva,  roicLin^  tlie  ln^k 
part  of  the  iscbio-rectal  foaaa,  gives  filamontj  iawirda  to  the  skin  in  front  of  the 
aniu,  and  tarns  forwards  ta  comptny  witU  the  anterior  branch  to  reach  tbe  acrolam 
The  anterior  branch  de»oendi  to  the  fore  part  of  the  iichio  roctnl  fo^aa ;  and.  passing 
forwards  with  Ibe  anperfii^ial  perinajal  artery,  ramifi.'a  in  the  Bkin  on  ilio  furc  port  of 
tbo  acrotam  and  on  ths  penis.  Tbis  braiicb  aendd  small  twiga  to  lliu  levator  anl 
musetc.  The  snperficial  pcrinfesl  nerves  are  accompanieil  to  the  Bcrotnm  bj  ths 
inferior  pudendal  bnncli  of  the  small  sciatic  norvc.  The  three  branches  are  some- 
times named  I.hij  scrotal  n^rvet. 

In  tbe  female,  both  the  anper£cial  perinsMl  branches  terminate  In  the  external 
labium  pudcndi, 

b.  The  miiacular  braneliea  generally  ariie  by  a  single  trunk,   which  is  directed 

mder  cover  of  the  IraasverBalia  perinni  mnscle,  and  divides  into  off>et«  which 


J 


PUDIC  NERTR 


■n 


*re  JigtrUnled  U)  Uie  transTeraalb  p«rlDKl,  erector  pcnii,  tocelcrator  uritue,  and 


0 

thi 


c  Sleniler  StiroenU  ftre  nent  Inwards  to  tbe  corpus  «pon?insnni  oretlirgc;  nome  of 
theM  before  penvtiatiDg  the  crecllle  lusno,   rna  a  canBiiloralilc  di^lancc  orer  iU 


b 


Tig.  412 — Iticnr  Sm«  ar  ins 

iHTKUOBortBlMjlLBPRLTU, 

«iTa  tRK  pRiMcii'iL  Nerves 
DiaPLATiiD{fnimHincbr«lij  uid 
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The  left  wall  baa  be«D  removed 
ns  far  as  tbe  Bacmm  behind  and 
the  fljoipbyHiB  pnbiF  id  frntit ;  tho 
viscen  knd  the  lower  part  oF  the 
levator  ani  have  Ik«d  remoFed  ; 

0,  tbe  lower  part  nf  the  aortji ;  n', 
placed  oD  the  fifth  lumbar  vev- 
leliTA,  betwecD  the  two  tammoii 
iluw  arteries,  of  which  tbe  left  is 
cut  abort ;  b,  tbe  right  eitemai 
Iliac  Brterj  aad  veiu  ;  r,  tbe  sjm- 
pbjiiB  pubis  ;  d,  the  divided  pf- 
riformia  mnicte,  close  to  the  left 
auriculnr  Burbce  of  the  EBPrum  ; 
e.  bulb  of  tbe  urethra  eovered  by 
the  aecelerntorurinie  iDQBole  ;  tbe 
memhranoui  part  of  tbe  urethra 
cut  abort  is  seen  paaaing  into  it ; 

1,  placed  on  tbeoreitor  the  iliiun 
points  to  tbe  titemal  cntaneooi 
nerie  of  tbe  thigh  painiij  over 
tbe  illofas  inQscle;  2^  pived  oo 
the  psoas  muscle  points  to  Uie 

genito-crunil  nerre  ;  3,  obtnratiir  nerve  ;  4,  4,  placed  on  tbe  lambo-aacral  eoi'de ;  that  of  tbe 
rigbt  aide  poiuta  to  the  gluteal  artery  cut  abort ;  4',  the  auperlor  gluteal  nerve  :  £,  placed 
OD  the  inside  of  tbe  right  sacral  pTeji^  pointa  by  four  linea  to  the  anterior  diriaiona  of  the 
four  upper  sacTiU  oer^'tSi  which,  with  tbe  lumbo-aacral  cord,  unite  in  the  plexus  ;  5',  plaool 
on  Che  fifth  piece  of  tbe  saerum,  points  to  the  SFtb  nocral  nerres ;  5',  tbe  visceral  bmuchea 
proceeding  from  tho  third  and  fourth  aocial  nsries ;  6,  placed  on  the  lower  part  of 
tbe  coccyx,  below  the  coccygeal  nerves;  7,  placed  on  the  line  of  diviaion  of  tbe  pelviu 
fuoia,  points  to  the  nerve  of  the  levator  ani  mnsele  ;  8,  placed  at  the  lower  border  of  the 
groA  nov-aciatic  ligament,  pointa  to  the  colaneoua  nenes  of  the  anas  :  U,  nerve  of  tht 
obtniBtur  intcmua  ;  10,  tbe  pad ic  nerve  ;  10',  ia  pUcod  above  the  mnacular  branchea  of  tha 
perineal  nerve;  10'',  tbe  anterior  and  poaterior  anperficial  perineal  nerves,  and  on  the 
ecrotum  tho  distribution  of  tbeae  ne:ves  and  the  iuferior  pudeTuIal  nerve  ;  II.  tlie  right 
dorsal  nerve  of  the  penis  ;  U'.  tbe  nerve  on  tbe  l>if[  crua  penia  which  ii  cut  abort ;  IS,  tbs 
caullnuation  of  the  leaser  sciatic  nerve  on  the  back  of  tho  thi^b  ;  1:^',  tbe  inferior  puilendal 
branch  ;  13,  placed  on  tbe  transverse  process  of  the  fifth  lumbar  vertebra,  marks  the  lowert 
lumbar  sympathetic  ganglion  1  14,  plaoed  on  the  body  of  the  Hrat  piece  of  the  laerum, 
pointa  to  the  upper  aacnl  aympallietjc  gani^lia  ;  between  1 4  and  G,  are  aeen  the  remaln- 
iog  ganglia  and  sympathetic  nervona  corrls,  as  well  as  their  union  with  the  sacral  and 
mecf  geal  nerves,  and  at  6,  the  lowest  ganglion  or  ganglioD  impar. 


B. — The  dorial  nerve  of  Ck  ptnii,  tbe  tipper  diriaioH  of  the  pudic  narre, 
accompduiea  tha  pudic  arterj  iu  its  course  between  the  liyera  of  tbe  doep 
periniBal  or  sub-pubic  fanoia,  and  aftorwards  through  tho  auapousory 
ligament,  to  reach  the  dorsum  of  the  penis,  along  ivhich  it  poasca  an  far  as 
the  gUiis,  where  it  divides  into  GlamentH  for  the  supply  of  that  part.      Ou 


in 
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the  peniB,  this  nerve  is  joined  by  branches  of  the  sympathelic  ByBtem,  nuil 
it  iendB  outwarila  nunierons  o^BelB  to  tho  Uitegument  (in  the  upper  surface 
and  aides  of  the  organ,  including  tho  propuoe.  One  large  branch  penelratos 
the  corpus  cavemoslun  penis. 

In  the  female,  the  dorsal  nerve  of  the  clitorie  is  much  smaller  than  the 
correspondiog  branch  in  the  male  ;  it  is  similarly  distributed. 

C. — The  in/criur  hamurrhoidnl  nerve  arises  from  the  pudic  nerve  at  the 
liaok  of  the  pelcia,  or  it  may  come  directly  from  the  sacral  pleius,  and  be 
transmitted  through  tho  snujl  aacro-scialic  fomtucu  to  its  distribution  in  the 
lower  end  of  the  rectum. 

Pig-  US. 


Fig.  413.— DiuictioK  or  the  PiKii^ua  or  rni  Malr  to  euoti  tok  DisTanuitoM  or 

TBI  Pudic  Indoiuib  Nsitvis  (rrnm  EiracLrdd  uiil  Leveilli).      i 

On  the  right  side  a  i«it  of  the  gluMus  nuutimus  ioas[il«  soJ  the  grent  usero-seiatio  liga- 
moot  b&ie  btuij  removed  lu  aboH  tbe  dui.'Gut  of  the  Lvrvea  frutu  tlie  great  ucro-aciatia 
fomuCD.  I,  great  aeiiLic  Derrc  of  the  right  lide;  S,  letter  nrialla  iierte  ;  2',  ila  muaonlar 
braachEB  to  the  g1uL«ijA  maiimua  (right  edde) ;  2".  cuLineijuB  bniachca  to  tba  buttock  (left 
side)  I  3,  cODtiDEiAlioij  of  the  oerve  u  |h03tcriormidd^t'?ijlAiii?i:jiiAor  the  thigh  ;  3\  iiitem&l 
aiid  eiternjIculaueouB  braiiplies;  4,  4,  iDftriur  pudenda!  Lraiich  ;  4',  uetnork  of  tbia  and 
the  perineal  netica  od  tbe  serutuoi  ;  G,  ri|{bt  pudic  nerre  ;  0,  aupeiior  bnuich  or  uerre 
to  the  peuJB  ;  7,  the  cittiruaL  auprrliijiat  perioeal  bi^uch  ;  Ti  the  iutemal  auperficial 
[wriacal  braucb  ;  S.ninacaiO'buJbal  brancbea  ;  9,  hcmorrboidal  oicutaueouaanaJbraochn  ; 
10,  eutsDeoua  brsDcb  of  the  fuuith  aacrid  aerTe. 

Some  of  the  branche*  of  this  nerve  end  ia  the  exlemal  aphiDeterandin  tliea4jacea( 
akin  of  the  anus ;  others  reach  the  ikia  in  front  of  that  part,  anii  communicate  with 
the  inferior  pudendal  branch  of  the  email  aciatic  nerve,  Bud  with  tbe  super&cial 
perineal  nervea. 


Summary. — The  pudic  ners-e  suppliea  tho   pcriiipjum,  tho  penis,  »Jid  part 
'he  Bcrotuu,  alao  the  urutbral  aud  anal  muscles  in  the  male ;  and  the 
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clitoris,  labia,  and  other  con-espoiiiluig  porta  in  tho  femitlo.     It  commimi- 
catei  with  the  mforior  pudendal  brouoh  of  th«  biubII  KOutic  uervu. 

SMALL    SCIATIC    liEKVB. 

The  bhuiU  Kciatio  aexve  (nervus  isabUdicua  minor)  is  ohieSj-  a  oat&neous 
nene,  gupplifiug  the  integument  of  the  lower  purt  of  the  buttock,  the  back 
of  the  thigh,  and  upper  p&rt  of  the  calf  of  the  leg ;  it  furuiHhes  (Jiio  bmuclies 
to  one  musde — the  giuteiis  niaximua. 

This  norre  is  fonned  by  the  union  of  two  or  more  nerroua  cordg,  derived 
from  the  lower  uiid  bock  part  of  the  Hocral  pleiua.  Aming  below  the  pyrifona 
muacle,  it  descenils  beneath  the  gluteus  nukxiiuus,  and  at  tbu  lower  borilor 
of  that  muscle  coniea  into  contact  vitli  the  fascia  lata.  Coutiuiiiug  tta 
course  downwarda  aloug  the  boclc  of  the  limb,  it  peiforatei  the  fascia  a 
little  beloiT  the  kuee. 


Kg.    414.  —  Deip   Ksbtes    is    toe 

QlCIEU     AKD     InrSKIUK    PuUK-tUAb 

EE0I0B9  (fruiu  HliEclifeld  aud   Le- 
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o,  boclc  lATtoftbe  great  tnicbaater; 
b,  teosor  Tiginn  femuria  muKia ;  e, 
tendaa  of  tbe  obturator  intern  ua  uiucle 
neu  ita  iniecttaD  ;  d,  U)iper  t«itaf  the 

iDOsolc  1  b«lweeB/aniI  d,  iLe  uldunor 

migDui,   KmilcDdiaoaua    uiit    biceps 

iDDiela  ;  *  plued  at  tbe  meeting  of  the 

enin  peaia   abdve   the    nrethia ;   1, 

pUoed  DpoB  the  illnm  cloee  sboic  Uie 

BAcro^Kutic  nolcb,  marka  tht  superior 

gloleal  ntrre,  aud  on  llie  divided  pnrta 

of  the  gluleua  mciliua  muu^le,  tUe  sujm." 

riur  branch  of  tbe  ni^rve  ;    1',  vo  tbe 

auHace  cf  tb«  gluteui  luioimUB  TDOBClei 

tbe  inftrior  brunch  of  tiie  nervo  ;  l", 

liniDch  of  the  nerve  tu  tie  teoaui  TBgioio 

f«Doris  ;  2 ,   lacral  plexus  and   gieat 

eclolic  nerve ;  2^,  muacnlor  twig  from 

tbe  pleiDi  to  the  pjrifurmia  ;  2",  moB- 

cular  bnoehes  to  tbegetuellai  Boperior 

and  obtarator  interuuB  ;  3,  1e»er  Bciatic 

nerre ;    3',    planed   on  the    upper  aud 

lower   parti   of    (he   divided    glotcua 

muitnOB,  the  inferior  gluteal  niuacular  branches   of  the  lesser  wistio  nerve ;  3",   the 

totaneuni  branches  of  tho  Biine  nerve  winding  runnd  the  luif.c  border  of  tbs  gluWua 

laaxtmus  ;  4,  the  cunliauattuu  oF  tlie  laser  Bcintic  nerve  as  posterior  cutaueoua  nervu  of 

the  Ihlgb  ;  *',  inferior  poJindril  branch  of  tbe  lesser  eciabic  ;  fi,  ptsix-d  od  the  lower  port 

of  the  ncrsl  pleiDs,  poiul*  to  tbe  origin  of  tbe  pudic  nerve ;  S,  its  perineal  division  with 

it*  miucular  brjacbea  ;  fl',  anlerior  ur  superior  superficial  peHueal  Lraucb  ;  6',  poalerior 

or  inferior  laperBoial  perineal ;    +  +,  diatribation  of  tbese  nervea  and  tbe  iufurior  paden- 

dal  on  tbe  scrotoni ;  7,  donal  nerve  of  tbe  penis. 

The  braruhet  of  the  small  sciatic  nerve  are  as  follows  ; — 

A.  The  I't/'enor  gluteal  branches,  given  off  under  the  glulcus  maxlmus,  supply  the 
lower  part  ot  that  rauicle,— A  distinct  gluteal  branch  commonly  proceeds  from  the 
sacral  plexus  to  the  upper  part  of  the  muscle. 

B.  The  eutan'oiu  bninc/ur/i  of  llie  nerve  principally  emerge  from  hnncath  the  lower 
border  of  the  glaleus  maiimus,  arranged  in  an  external  and  an  iuterual  set.  Itthera 
•ppeat  lower  down. 
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n.  The  iuttmal  are  tnoHlly  ciistributed  to  the  Bkin  of  the  inner  siJc  of  the  Ibigli 
nt  the  upper  part,  due  branch,  liowever,  which  ia  modi  larger  than  the  roft,  is 
dijLinguiahvil  a»  the  inferior  pudendal. 

ng.  us. 


Fig.  115. — PosiEHrort  CumiioDs  KkrveB  of  tiik  Hh'  *nii  Tumn 
(rmm  ninclifcld  and  Levcill^).      j 

a.  ftluleai  raaiimag  mnacla  jiartinlty  UDCorercd  hj  the  rernovnl  of  a  part  of  the  liuaia 
1«ta,  an'l  diiidcil  at  ita  infurinr  part  to  sliuw  the  louor  Bclatic  nrrra  ;  h,  fiiKia  lata  over 
the  glutei  muBclci  aud  Ibe  outer  part  of  tbe  hip  ;  e,  d.  psrt  of  tha  Semite Ddinoi<ui,  biceps 
and  aomiraemiiraDOflua  muhilee  ejtpowd  by  the  removal  of  the  fascia  ;  t,  giulrofljiemiDi ; 
/,  ooccjj:  ;  p,  internal  btanchea  of  the  anphena  xein ;  ],  iliai  cntaneona  branches  of  the 
iliaingniDal  and  itiobjpngHiitric  nerrea ;  2,  cataneous  iliac  brincliea  of  the  but  inler- 
ooatal ;  3,  pocteriur  twigi  of  tlie  etteraal  outaoeoos  nerve  <if  the  tbjgh  ;  1,  lesaor  Hiatie 
nerve  isautng  from  below  the  glut«iia  maiimoa  ma»icle ;  1',  lis  muscular  branches  ; 
4",  ita  eataoeona  gluteal  brancheH ;  5^  posterior  middle  (;Dtan«ouH  coulinued  from 
the  leiaer  aeiatic ;  G',  h\  its  inoFr  and  outer  braacbea  spreading  oo  the  fascia  of  the 
thigh  ;  <i,  6,  its  terminal  branciics  denceodiug  oD  the  calf  of  tbe  leg  ;  7,  puilerior  tibia! 
BDd  fibular  nervea  Beparatiag  in  tbe  popliteal  spses;  8,  lower  poawrior  diviaiool  of  the 
ncml  and  coccfgeal  nervea  ;  &,  infurioc  pudendal  aerre. 

Pig,  lis. — Deep  Po9terior  Naavis  or  thb  Ilir  mn  Toiaii 

(frum  Ilirscbfuld  and  Leveill^),     i 
a,  gloteuB  msdiuB  muacle;  b,  glutena  maximiis  ;   e,   pjrifumils ;   d,   plae«d   on   Ut« 
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trwhanlcr  m»j^,  poiata  to  tbe  WDilaD  of  Ibe  obtunktor  interna;  ;  e,  tipper  pirt  dF  Uio 
femnni  heiil  of  tli«  biceps  ;  /,  BemlMaJinoaui ;  g,  Hmimenibnniiaui ;  h,  g.iitriMiieniius  ; 
L,  pa]>liU!i1  tirberj ;  t,  placed  ou  tho  ElLiteiu  laiDiiuiu  muaale,  p  iiaU  tu  tbe  iiap^rior 
gloieal  ni;rva8  ;  '1,  inferior  glute&l  bnnoheB  of  tba  lener  Kinlic;  3,  pLusJ  on  tbe  greater 
«»cro«ouilio  ligament,  poinlt  to  llie  puJic  nervB ;  3',  its  fartber  courie ;  4,  iuferior 
podsadal :  S,  jil&cel  od  itie  upper  illrided  pirl  of  the  BemiCmillDDsui  ned  bii»;pA,  pniata 
to  th*  poBteriw  middle  cntanenas  aerve  of  tlie  tbigli ;  6,  pvit  scislii;  nerve,  4',  0',  Bome 
of  ita  muscular  bnocbaa  to  the  deiois  ;  7,  internal  popliteal  or  pmtterior  tibial  oerie  ;  7', 
ild  miujular  or  sural  brsDches  ;  S,  oxteraal  popliteal  or  pcronssl  aenei  S',  its-  eilemij 
cutikijei>u3  briDCh;  9,  commualcadag  tibial ;  9*,  oonimunioating  paronai]  braaeb  to  tbe 
ettemal  mpheuom  nerTO. 

Tbe  inferior  padea'ifd  brancb  turns  fonrarilK  below  the  Ischial  tubcrosit;  to  reach 
the  pcrinEeum.  ltd  fiULnieats  then  extend  forvards  to  the  frunt  and  outer  pu't  of  the 
■crotam,  and  communicate  nith  oae  of  tbe  superficial  periueal  aerrea.  In  the 
female,  tbe  inferior  puJendcil  branch  \s  diatribul^d  to  the  external  labium  pudeadi. 

b.  The  aiernoi  cutaneous  brancliej,  two  or  three  in  number,  turn  upwards  ia  a 
retrogntde  courte  U>  tbe  skin  over  the  lower  and  outer  part  of  the  great  ijintcil 
muscle.  In  somo  iodtani^ea  one  takeA  a  diSeroal  courie,  dewendiiig  and  ramifyiug 
ia  tbe  iategumenlj  oa  the  outer  aide  of  the  thigh  nearly  to  tbe  middle. 

e.  Uf  the  loipfr  bmnchea  Bome  tmall  cutaneoui  filament')  piem  the  fancia  of  the 
thigh  above  the  popliteal  «paee.  Que  of  tlieae,  arUlog  a^mewbat  uboro  the  knee-joiat, 
ia  prolonged  over  the  popliteal  region  to  the  upper  part  of  the  leg. 

Of  the  terminal  tujiya.  perforating  the  fascia  lata  opposite  tbe  lower  part  of  the 
popliteal  «pace.  one  accompanies  tbe  abort  aapbenoua  vein  beyond  tlie  middle  of  the 
leg,  and  othera  psa:i  into  the  iulegumenl  covcrinf  the  inner  and  outiT  hea■l^  of  the 
gailrocQemiut  mudcle.  lU  terminal  cuiaueoui  branches  oommuniotte  with  the  short 
sapheEious  uerva. 


OREAT    SCIITIO    NBKTG. 

The  great  emtio  aerro  (nerrua  iachiatlicus),  the  largest  nerve  in  the  boiif , 
anppUoB  the  itiU'tclea  at  tho  back  of  the  thigh,  and  by  its  brUinches  of  utm- 
tinuation  givus  nerves  to  all  the  miisoies  below  the  knee  and  to  the  greater 
pirt  of  the  integauent  of  the  leg  &nd  foot.  The  aeveral  joints  of  the 
loirer  limb  receive  filaments  from  it  aud  its  branches. 

This  Urge  nerve  is  continued  from  tbe  lower  end  of  the  aacrol  plexus.  It 
euapes  from  the  pelvis  through  the  groat  sacro-sciatic  fommun,  below  the  PTri- 
forniii  miiecle,  auil  reaches  down  below  the  miildle  of  the  thigh,  where  it 
separitsa  into  two  kr^e  dirisions  n.tmed  the  inttrnal  and  exinrnal  pupliUftl 
nerves.  At  first  it  lies  in  the  hollow  between  the  groat  trochanter  and  the 
ischial  tuberosity,  covered  by  the  gluteus  raaiimua  and  resting  ou  the 
gemelli,  obturator  iataraiu  and  quailratna  femiris  muscles,  in  company  with 
the  email  sciatic  nerve  aud  the  sci/ttic  artery,  and  receiving  front  that  artery  a 
branch  which  runs  for  some  distanso  in  it^  aubitanca.  Lower  down  it  rests 
on  the  aiJduotor  inaguu.<i,  and  ia  covered  behind  by  the  lou^  heatl  of  the 
Ucepa  muscle. 

The  bifurcation  of  the  sciatic  nerve  may  lake  place  at  any  point  inlcrnedjalo  be- 
tween tho  aacml  plcxm  and  the  lower  p.irt  of  the  thigh  i  anil,  occiaionally.  it  ia 
(ound  to  ocmr  even  within  the  pelvis,  s  portion  of  the  pyriformia  muscle  being  inler- 
poied  between  the  two  great  diviflions  of  the  nerve. 

Brunches  o/tht  trunk. — In  its  course  downwarila,  tho  great  ecintio  nerve 
■applies  offsets  to  some  contiguous  parts,  viz.,  to  the  hip-joint,  aud  to  the 
muscles  at  the  back  of  tbe  thigh. 

n.  The  ariiculiir  braachei  are  derived  from  the  upper  end  of  the  nerve,  and  enter 
the  capsular  ligament  of  tlio  hip-joiul,  on  tho  postorior  aspect.  They  somolimes  arise 
from  tbe  sacral  plexus. 
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6,  The  miumlar  bronijia  ire  given  off  unJcr  cover  of  the  biceps  muscle ;  they 
supply  the  Bexots  of  tlie  leg,  vix..  Ibe  biceps,  GemlMndiDoeiu,  and  acmimcmbnaoaus. 
A  bnmoli  is  likewise  giren  to  the  vlduclor  nugDiu. 

INTBEINAL   P0rUTE4L    NEUVB. 

The  internal  popliteal  iiervo,  the  larger  of  the  two  divUions  of  the  great 
Bciatie  nerve,  following  the  mune  diroction  as  tbe  parent  trunk,  coutiuuea 
along  the  middle  of  the  popliteal  space  to  the  lower  bordur  of  the  popliteue 
niusule,  beneath  vrhich  point  the  coQliuustiou  of  the  trunk  recuivci  the 
ii&me  of  posterior  tibial.  The  iutorual  popliteal  nerve  lies  at  first  at  a 
considerable  distance  from  the  popliteal  artery, 
yig.  til.  at  tho  outer  side  and  nearer  to  the  surface ;  but, 

from  the  knee-joint  downwards,  the  nerve, 
continuing  a  straight  course,  is  close  behiud 
the  artery,  and  then  crosses  it  rather  to  tho 
inner  side. 

Fig.  447. — PosnkioR  Cvtankoos  IfiiitvEa  or  thx  Lia 

(fraiu  Sappc;  after  UincLreld  sad  Lcyeill^).      i 

1 .  internal  pop1it«a!  dirieiuD  of  the  great  EciAtia  nerve ; 
S,  branch  to  the  interukl  jArt  of  llie  gutrr-cnemiaii 
mnacte  ;  3,  i,  iituichvs  to  llie  eil^rud  part  and  plao- 
laris  ;  5,  eauimuDiFatiug  liruncb  to  tLe  «ilcmal  tapbe- 
niiui  nerve;  6.  eilemal  popliteal  nerve;  7,  cntaneoaa 
bmneh  ;  8,  communi eating  branch  detcvnding  to  iuut« 
vith  thai  (Tom  the  internal  poptitfal  id,  &,  the  eitemal 
nphsooo*  nerve  ;  10,  calcaneal  hiuicb  licia  llii?  nene  ; 
11,  eakaneal  and  pWtar  culimeous  brancbea  Trom  the 
poat«nar  tibial  nerre;  12,  iatcmat  «i>beD0Ds  Bcrre) 
13,  iHxteHor  biauchis  of  this  nerre. 

The  inner  division  of  the  sdatic  nerve,  from  iU 
commence menl  to  it«  partitioD  at  tbs  feol,  is  ofUn 
dcEcrilicd  !□  anatomical  worts  andcr  the  Hune  appel- 
lalioQ  ihrougboni;  the  name  vaiitng,  bowever,  with 
different  writers,  is  for  exaiQ|de,  "cmralia  internua,~ 
or  "poplitem  intcmiw," — Wioslow  :  '"tibialis  pos- 
lerior,~— Ualler:  "  tUualia  rel  tibieiu," — Fischer,  fte. 

Branehti. — The  internal  popliteal  nerve  nip- 
plies  brauches  to  the  kne«-joiut  and  to  the 
muscles  of  the  calf  of  the  leg,  and  also  part  of 
a  cutaneous  branch,  the  external  cm-  short  ss- 
pheuous  nerve. 

AancDUB  Niavii. — The  atiieular  bmtdtei  an 
(^erall>  three  in  Dninber;  two  of  IhcM  accompa&T 
the  upper  and  lower  arlionlu  artcrioi  of  the  inner 
aide  of  the  kneejoiat,  the  third  fallows  the  midill« 

«r  aiiygw  aHctj.  TheK  nerrea  pierce  the  ligamcataiu  tisiue  ol  the  joini. — The  app«r 

oiu  is  often  wanting. 

31t:5ci;Ljit  Brasch^ — The  muscular  biaDches  of  the  internal  popliteal 
nerre  arise  behind  the  knee-joint,  while  the  uen«  is  between  tlie  hekila  of 
the  putrocoemins  muscle  : — 

o-  Tb'  -■  o(u<rT<w<miii  cnuiat  of  two  bnndiot,  vkicb  acpanUe  one 

to  *  •^oacle. 
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6.  The  mnal]  nerre  of  the  plunCarig  moftcle  U  deriTed  from  tic  onter  at  Ihe  bnnelun 
just  dauribed,  or  directly  from  tho  main  Imnk  (ial«rna1  poplileul). 

c.  The  xieii*  receires  >  bnincli  of  roniiderahle  siie,  which  enlera  the  muscle  on  the 
pottorior  axpef  t  after  dpseenrliog  to  it  in  front  of  the  giutroi^ni^miu^ 

rf.  The  niTif  of  tho  poplitui'  muscle  lie*  deeper  thun  the  proooding  bmnchcs,  snd 
irisw  Bomewhal  belnw  the  joint :  it  dwcends  along  the  outer  siila  of  the  popliUal 
reuelt.  and.  after  turning  beneath  the  lower  border  of  the  miucla,  enlen  the  deep  or 
anterior  jurTao^ 

EXTKESAL    OR    RHOKT    SAPHENOUS    ITERVB. 

ISw  outaneowB  branch  of  the  intemtil  popliteal  nerve  (ramus  oommunicaiiB 
tOnaUa)  descen'ln  nlong  the  leg  beneatli  the  fftscta,  resting  on  the  giutro- 
cnemina,  in  the  furroir  between  the  heiuU  of  tho  miii^cle,  to  abovit  midway 
betireeD  tba  knee  and  the  foot.  Here  it  perfomlea  tho  fancia,  and  a  little 
lower  down  is  usually  joined  by  a  branch  from  the  eitomnl  popliteal  nerve 
(communicanx  peronei).  After  receiTiug  this  communicating  branch,  tlia 
extomal  KBphenotia  nerve  descends  beneath  the  integument  Dear  the  outer 
■ide  of  tho  tenilo  Achillis  in  company  with  the  short  saphenous  vein,  and 
turns  forwards  beneath  the  outer  malleolus  to  end  in  the  skin  at  the  side  of 
the  foot  and  on  the  little  toe.  On  the  dorsam  of  the  foot  this  nerve  oom- 
munitntea  with  the  musculo- cutaneons  nerve. 

In  man;  casos,  the  external  6aphennni  nerve  RuppHes  tho  outer  «icle  of  the  fourth  ioe, 
as  well  a*  the  little  toe.  The  union  between  the  aapheuoui  nervo  and  (ho  branch  of 
the  citernul  popliteal  nerve  oi^ciita  in  some  cai>04  higher  than  ununl,  oceruiionally  even 
at  or  clone  l«  the  popliteal  space.  It  Homotimo?  happens  that  the  oommutiit?ntioii 
between  the  nerrea  is  altogether  wanting ;  in  whi^h  ca^^  the  cutaoeouB  ucrre  to  the 
foot  is  genenvily  continued  from  the  branch  of  the  internal  popliteal  nerve. 

PO8TBKI0B   TIBTAL    NEaVR. 

The  iuternal  popliteal  nerve  receives  the  name  of  posterior  tibial  at  the 
lower  margin  of  the  popliteus  muscle.  It  pasnes  down  the  leg  with  the  pon- 
terior  tibial  artery,  lying  for  a  short  distance  at  the  inner  aido  of  the  vessel, 
and  aftaraarda  at  tho  outer  side  ;  the  artery  inclining  inwards  from  its  origin 
while  the  nerve  continues  its  straight  coiinie.  In  the  interval  between  the 
inner  malleolus  ami  the  heel,  it  divides  into  the  two  plantar  nerves  (internal 
and  oitemal).  The  posterior  tibLil  nerve,  like  the  accompanying  vessels,  is 
covered  at  first  by  tho  muscles  of  tho  calf  of  the  log,  nfterwarda  only  hy 
the  integnment  and  fascia,  anil  it  rests  upon  the  deep-seiited  muscles. 

Latrral  briinehft. — The  deep  muscles  on  tho  back  of  the  leg  and  tho 
integument  of  the  sole  of  the  foot  receive  branches  from  the  postorjor  tibial 
nerve  in  its  course  along  the  leg. 

a.  The  mtinndnr  braruAes  emanate  from  the  upper  part  of  the  nerve,  either  sopa- 
iBtety  or  by  a  cammon  trunk  ;  and  one  in  distributed  tn  each  nf  the  deep  muselaa, 
viz.,  the  tibialis  poaticu.',  the  long  flexor  of  tho  tooa.  anil  the  long  fle.tar  of  the  groat 
loe.  The  branch  which  supplioa  the  last-named  muscle  runs  along  the  peroneal 
Biter;  before  penetrating  tho  muHcIe. 

b.  A  fiicane'i-pUtJifir  c^anf.on^  brani;h  is  furnished  from  tho  posterior  tibial  nerve  ^ 
the  plantar  part  porforatcn  Ibe  internal  annuUr  ligament,  and  ramihos  in  the  integu- 
ment at  the  inner  side  of  the  sole  of  the  foot,  and  beneath  the  heel. 

INTEBIfAL    PLANTAR    NERVE. 

The  internal  plantar,  the  larger  of  the  two  nerves  to  the  sole  of  tha  foot, 
into  which  the  posterior  tibial  divides,  accompanies  the  internal  or  smaller 
pUntar  artery,  and  supplies  nerves  to  both  aides  of  the  three  inner  toes,  and 
to  ono  side  of  the  fourth.     From  the  point  at  which  it  separates  from  the 
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posterior  tihiaJ  neive,  it  is  directed  forwards  under  cover  of  tba  first  purl  of 
iha  Hbduct«T  of  th«  great  toe,  aud,  passiug  between  that  mUEcle  and  tie 
slibrt -fieior  of  tbe  tots,  it  gives  off  the  internal  cutaixoua  braLch  for  the 
grent  toe,  and  diridea  opposite  tbe  middle  of  the  foot  iuto  three  digital 
brAJicbes.  The  outermost  of  tlie^e  braucbeu  communicatee  witli  tbe  extem&l 
plantar  nerve. 

Braadiea.—a.  Small  rnvKidar  bnnches  are  supplied  to  the  abductor  polUci*  and 
Ecxor  brevia  digitonim. 

b.  Small  plantar  cvtuneoua  bnncbes  perforate  tbe  plantar  fascia  to  nunif;  in  the 
inleginncnt  of  llii^  fole  of  the  foot. 

c.  The  digital  hraiiclifi  are  named  numerical Ij  from  wifbin  onlwirdu :  the  Ihreo 
oulcr  pDES  from  uuder  cover  of  tbe  plantar  fs^ciiL  near  the  clefts  bctnecii  the  toes. 
The  first  or  InDcnnost  btsncb  continues  single,  but  the  olber  ibrec  bifurcate  to  supplj 
the  adjacent  aides  of  two  loea.     These  branchca  require  scparste  notice. 

The  /ira  digital  branch  is  that  ciestiucd  for  the  inner  side  of  the  great  toe;  !t 
bccomcB  subcutaneous  fisrther  hack  than  the  otbera,  aud  sends  off  a  brauch  to  the 
lUxor  i/nvu  imllicia. 


Fig.  418. 


Fig.  tA&. — SoFCftKotiL  ms  Drip  SisTsrncnuii  or 
TBK  TLiiiTAR  NiKVEs  (from  Hirsobfetd  and  Le- 
v^ltSj  slIgLt^j  modiEod).     \ 


The  flexor  conimuDls  brCTis,  the  abductor 
pollicia  and  abductor  lainimi  digiti,  a  part  of  the 
teuJoni  of  the  fleior  cummuuia  iou^a,  togutber  with 
the  [iiiiiltricalea  muaclvi,  have  been  removed  so  as  to 
briag  into  view  the  IrauavarBus  and  iuterossei  in  (he 
middle  oT  tbs  foot. 

a,  upon  the  posterior  eitremitj  of  the  fleior  eom- 
munia  brevia,  near  which,  desceadiug  over  the  heel, 
are  seeu  ramiiicatiaDB  of  the  calcaneal  branch  o( 
tha  poalerlor  tibial  nerve ;  b,  abductor  pollicia  ;  c, 
tendao  of  the  flexor  commnuia  loogua  divided  cloce  to 
the  place  where  It  la  joiood  bj  Ibe  Reior  acceuorins  ; 
ti,  abductor  miDinii  digiti ;  r,  teodon  of  the  ficior 
longDB  pollicia  between  the  two  poriions  of  the  fieior 
brevis  poUieis  ;  1,  iotemal  plaatar  nerve  giving  aome 
twiga  to  the  abductor  poHicia,  and  1\  a  bnuch  to  the 
fleior  cDiumuBLa  hrevis,  cut  as  it  Ilea  on  the  acces- 
eoriua  ;  3,  inner  branch  uf  the  iDtemsl  plantar  nen-e 
giving  branches  to  the  abductor  pullicis,  6exor  brevii 
polhcia,  aud  farming,  2',  the  internal  cutaneoua  af 
the  great  toe  ;  3,  continuatiou  of  the  internal  plantar 
nerve,  dividing  aulBequeollf  iulo  three  branchea, 
which  fomi,  3',  3',  3',  the  callatertil  plantar  cutaneous 
nervea  of  the  hrat  and  accond,  aecond  and  third,  and 
third  and  fourth  toea  \  ij  the  uilernal  plantar  nerve  ; 
i',  its  branch  to  tbe  abductor  minimi  digiti ;  G,  twig 
of  union  between  the  plantar  nervea ;  tl,  saperGclal 
branch  of  the  external  plantar  nerve  ;  anbeequentlj 
dividing  into  6',  6',  the  collateral  celaneuns  nerves  of 
tbt  fuarth  and  fifth  toes  and  tbe  external  nerve  of  the  fifth  ;  T,  dccjj  branch  of  tbe 
external  plantar  nerve  giving  twiga  to  the  addnctor  pollicis,  the  internaaei,  tha  ttaui- 
teraalis,  and  lo  Ihu  third  and  fourth  Inubricalea  muscles. 

The  jfconif  branch  having  rcsched  tbe  interval  between  the  Erst  aud  second  meta- 
tarsal bonea,  fumiahcg  a  small  tirig  ta  the  ^rjf  luinbn'ralis  tnueele,  and  bifurcates 
behind  the  cleft  betnecn  tbe  great  toe  and  the  second  to  supply  their  ceutiguous 
aides. 

'  ''<rital  branch,  correiponding  with  the  second  interosseous  space,  gives 

>  al  to  Uio  tteond  lutnbrictUit  muscle,  and  divides  in  a  msnner  aimlUr 
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to  that  of  the  iccond  bnneh  into  tiro  ofleeta  far  Ihe  lidei  at  llie  second  ani  IhirJ 

Tlie/uurcA  dig:ita!  brsncli.  distributed  to  the  ndjairiMit  sides  of  the  third  and  fouith 
tocH,  rei^ives  >  commnni Fating  ticuni^h  from  the  external  pliknlar  uerre. 

Along  the  eidn  of  the  lacs,  cnlaneoui  &nd  articular  Elaiiieat«  are  given  from  thsec 
digital  □erroa ;  and,  oppoiite  lbs  ungual  phalanx,  each  sends  a  donal  liianuh  to  the 
pulp  beneath  the  unil,  and  then  rani  on  to  the  ball  of  the  toe,  where  it  ia  diilriliuted 
like  the  nerves  of  the  Gngera. 


The  external  plantar  ncrva  completoa  the  supply  of  digital  neireB  to  the 
toea,  fumiahiug  brauches  to  the  little  too  auci  half  tho  fourth;  it  nlao  gives  a 
deep  branab  of  considerable  aize,  which  is  distribiitttd  to  seForol  of  the  ahort 
mnscles  in  the  solo  of  the  foot.  There  is  thus  a  great  I'esemblauce 
between  the  diutcibiition  of  thia  nerve  in  Che  foot  and  that  of  Uia  ulnar 
nerve  in  the  hand. 

Tlie  external  plantar  nerve  runs  obliquely  forwards  tonardB  the  outer  side 
of  the  foot,  along  with  the  eitornal  plantar  artery,  between  the  flexor  brevis 
digilorum  and  the  Soxor  ncceaaorius,  aa  for  as  the  interval  between  the 
fonner  muscle  and  the  al>ductor  of  the  little  toe.  Here  it  divides  into  a 
superficial  aud  a  deep  branch,  having  previously  fumiahed  ofisets  to  the 
Jtixor  acceisorivs  and  the  ahdiKtor  minimi  diglti. 

a.  The  Kuperjieial  portitn  separates  into  two  digital  branches,  which  have  the  nunc 
general  arrangement  as  the  digital  branches  of  Ihe  internal  plial«r  nerve.  They  are 
diitribateii  ihai : — 

Diijilal  fn-andifi, — One  of  the  digital  branches  continues  undivided,  and  runs 
along  the  outer  side  of  the  little  toe:  it  is  smnllcr  than  the  other,  and  pierces 
the  plantar  fascia  further  bock.  The  ihorl  fiexitr  muide  of  the  lilile  toe,  and 
oceuiuDally  one  or  lino  inferosjeoiw  muscles  of  the  fourth  metatarsal  spaee  receive 
brandies  from  this  nerve, 

The  Urgcr  digital  branch  commanScate*  with  an  ofisel  from  the  Internal  plantar 
nerve,  and  bifurcates  near  the  cleft  between  the  fourth  and  Cfth  l««a  to  supply  one 
aide  of  each. 

b.  The  deep  or  muitcu/ar  branch  of  the  external  plantar  nerre  dips  Into  the  sole  of 
the  foot  with  the  external  plantar  artery,  under  cover  of  the  temlnns  of  the  flcror 
muscles  and  the  adductor  pollicu,  and  termiiutes  in  numerous  bmnchea  for  the  fol- 
lowiug  muscles  :^all  the  intcrossei  (dorsal  and  plantar)  except  occasionally  one  or 
both  of  those  in  the  fourth  apace,  the  two  ooler  lumbricales,  the  adductor  polUcis, 
and  the  transvertalis  pedis. 

SiiirHTwry  of  the  internal  }inpliteal  nerre. — This  nerre  supplies  all  the 
miuclea  of  the  back  of  the  lug  and  sole  of  the  foot,  and  the  integument  of 
the  pUutor  aspect  of  the  toes,  the  sole  of  the  foot,  and  in  part  that  of 
thel<-g. 

XXTISKAL    POPLITXAL    OK    FERONEAI.    NERTB. 

This  nerve  descends  obliquely  along  tho  outer  side  of  the  popliteal  space, 
lying  close  to  the  bictps  muscle.  Continuing  downwards  over  the  outer 
part  of  the  gnstrocneniius  muscle  (between  it  aud  the  biceps)  below  the  head 
of  tlio  fibula,  the  nerve  turns  round  that  bone,  poasing  between  it  and  the 
peroneus  lougus  muscla,  and  then  divides  into  the  anterior  tibial  aud  the 
mtuculo-ctilantfriit  nerves. 

Ijatemi  liranehes.^Sanio  articular  and  outnneoua  branches  ore  derived 
&om  the  etternal  popliteal  nerve  before  its  final  division. 

ABTICtJLAa  NcKVEa, — The  articular  branches  are  conducted  to  the  outer 
aide  of  the  capsular  ligament  of  the   knee-joint  by  the   upper   and   loiter 
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articular  arterioH  of  that  aide.  Tbo;  sometimes  arise  together,  bdiI  tlis 
njipor  one  occaaioually  springs  firom  the  great  aciatic  nerve  before  the  bifur- 
caHnn. 

From  tbe  place  of  (tivision  of  the  external  popliteal  nerve,  a  Tecurrent 
arficxJar  nerve  aioenda  through  the  tibialis  a-'iticus  muscle  with  the  recur- 
rent artery  to  reach  the  fore  part  of  the  knee-joint. 


Fig.  H9. 


Pig.  44D.— CuT«Kious  ITrrtbs  of  tb« 
Outer  Sins  c>r  tm  Leo  iiro  Foot 
{from  Sappe;  after  Uir»;hletd  and 
Levelllc).     J 

1,  external  pniilitfal  nerrc;  3,  its 
flitemal  cnCanennq  brunch  ;  3,  wmmntii- 
eatiDg  btnnch  ntiich  nnltes  with  4,  that 
Irom  the  intrrnal  popliteal  in  6,  the  ex- 
temiil  BaphcnoiiB  nerra ;  6,  C(U(!aaeal 
brancfa  of  tbe  eitprnal  Hapheai^ns;  7, 
oiteraiU  dorsal  Jicitjil  bninoh  to  the  fifth 
Ice;  3,  collateral  dnrsat  dlgitnl  branch 
of  the  foarth  and  fifth  loea  ;  9,  xDnscalo- 
eataDoooH  nerve  ;  10,  its  cutantoiu 
hrancliea  ;  11,  loop  of  uniou  with  the 
eiU'run,!  uphenoni;  12,  aniDn  between 
it«  outer  and  ionFf  branches  ;  13.  an- 
terior tlliial  ntrve,  shown  by  the  removml 
of  t,  part  of  the  mnsclvi,  and  giving 
maacular  hrsncbea  stiperiorlj  i  H,  ita 
terminal  branch  emergin;;  in  the  space 
between  the  firiit  noJ  aeoond  toea,  whera 
it  giTeH    the    cullat«rsl    dorsal    digital 

Itranthea  to  tiieii  adjacent  lides. 


OuTAiTBouB  Nbrvks. — The  cuta- 
neous brunches,  two  or  three  ia 
number,  supply  the  skin  on  the 
back  port  anil  outer  side  of  the 
leg. 

The  peroneal  commMnicatiny 
branch  (r.  commnnicana  fibnlaris), 
which  joins  the  short  saphenous 
nei-ve  below  the  middle  of  the 
back  of  the  leg,  is  the  largest  of 
theiie  nerves.  In  some  iastmcea, 
it  continues  a  separate  branch  and 
its  cutaneous  filamenta  reach  down 
to  the  heel  or  on  to  the  outside  of 
the  foot 

Another  cutaneous  branoh  extends  along  the  outer  side  of  the  leg  to  tho 
middle  or  lower  part,  sending  ofiseta  both  backwards  and  forwards, 

MCBCDW>-CUTAlfEOtr8  NKaVE. 
The  mnsenlo-CTitaneous  (peroneal)  nerve  descends  between  the  poronei 
miisclea  and  the  long  eitenaor  of  the  toes,  and  reaches  the  surface  by  per- 
forating the  fascia  in  the  lower  part  of  the  leg  on  the  anterior  lupect  It 
then  divides  into  two  branches,  distinguished  as  external  and  internal, 
which  proceed  to  the  toes.  The  two  branches  sometimes  perforate  the 
faac<  '■ut  height. 


I'ERONEAL  NERVE. 
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(a)  Utincuiar  branches  are  given  to  Ihe  peroBBUg  iongus  and  peroneus  brevia. 

(b)  Cuiimcotu  &raiir/ie«  givcQ  off  before  Uic&oikl  diviaiau  an  dUlribuWd  lo  lh«  lower 
part  of  tbc  Ipg. 

(c)  Tlic  iiilerKid  hraneh  of  Ihe  muaculo-cuUineoaa  Denre,  p&aiDg  foraarde  aloD); 
the  dorsum  of  the  foot,  furnishes  one  braacli  to  the  intier  side  of  the  great  toe.  and 
olhen  to  the  contiguous  sidM  of  tbe  second  »nd  third  toes.  It  gives  other  offseta, 
which  extend  aver  the  inner  aakle  and  aide  of  the  foot.  This  nerve  commuDicatci 
with  the  long  uphcnous  ncrre  oq  tlie  inner  side  of  Ihe  toot,  and  with  the  tuiterior 
tibial  nerve  between  the  firat  and  lecoud  toes. 


Fifl.  4G0. 


I^g.    450. — Vnw    or   ini    Distbibctiom    or    thb 
S^AScnES  or  tub  Eutxiijul  Puplitbil  Nhbvk  ih 

THB    PBOKT  or  TBK     LtU    IHD    DoREDM    Or    tlUt   FoOT 

(bom  Hirscbfcld  and  UieiUJ).     I 

The  upper  part  of  the  pt-TDUens  lougQs  mnscle  has 
twoj  remored,  the  libiaTis  aolicuH,  the  long  extessor  of 
the  gmt  toe  uid  tbe  pernueua  tnugus  bace  been  drawn 
nparate  in  the  leg  b;  hooks  marked  a,  6,  aud  c^  and 
the  tcndoiiK  of  the  vxteoior  muHcles,  bare  been  rpmored 
in  the  donum  of  tbfl  foot,  to  show  the  deeper  BOflt«d 
Denes;  1,  tbe  eitetnal  popliteoi  ot  peroneal  nerve 
winding  roand  the  Bpi«r  part  of  the  fibula ;  ]',  Ht 
reenrreDt  articnlar  branuhea  exposed  bj  tbe  disseclioa 
of  bhe  upper  part  of  the  tibialis  onlicus  maacli! ;  *2,  2, 
tbe  innsculo-«ot»ueous  nerve  ;  2',  2',  twigs  to  tlie  long 
and  ahurt  peroneal  muKlei ;  3,  internal  br^inch  of  tbe 
luDKiiio-eDtaaeouB  nerve ;  3',  3',  its  denial  digitul 
branches  to  the  inside  of  the  great  toe,  and  to  the 
adjacent  sides  of  the  aeeond  and  tbird  (oes;  t,  llie 
ei(£raal  braoeli ;  4',  4',  iu  doraal  di^ibil  braochei  to 
Ibe  adjacsnt  sides  of  the  third  and  fonrth  toes,  and  in 
pan  to  the  space  between  tbe  fourth  aud  fifth  toeu  ; 
fi,  the  eitemal  Bapbencus  neiYe  ilEscending  on  the 
outer  border  of  the  foot,  and  uniting  at  two  plares 
with  the  outer  branch  of  the  muBoulo-culaBeons  ;  fi', 
ita  hraneh  to  the  oul«r  aide  of  the  tiflh  toe  i  6,  placed 
on  the  upper  part  of  the  eitenaor  communia  digilomm, 
Duirka  tbe  auleri^^r  tibi&t  nerve  paaaing  beneath  the 
muscles;  0,  filaced  farther  down  on  the  tendon  of  the 
libialia  ant'icua,  poinU  to  the  nerrs  as  it  cri«ws  to 
the  inoideof  the  anterior  tibial  artery  ;  Q',  Its  jnuacular 
branohes  in  the  leg  ;  G'\  od  tbe  tendon  of  tbe  extenaor 
longoa  poilicis  points  to  the  anterior  tibial  nerve  after 
it  has  pawed  into  the  foot  behind  that  tendon;  7. 
ilB  inner  branch  nniting  with  a  twig  of  ths  muscula- 
eutaneous,  and  giving  the  dorsal  digital  nerves  to  the 
adjacent  aides  of  the  first  aud  aecoud  toee  ;  S,  diatri- 
bution  of  ita  outer  bmiich  to  the  eittnaor  brevia  digi- 
tornm  and  tarsal  articulations. 

Id)  The  niemai  braadi,  larger  than  the  internal 
CDC.  descends  over  the  foot  towards  the  fourtb  toe, 
which,  together  with  the  contiguous  bordera  of  the 
third    nnd   Gflh   toea,    it    supplies    with   branchcs- 

CntaneooB   nervea,  derived  from  this  branch,  spread  over  the  outer  ankle  and  the 
OBleraide  of  the  foot,  where  they  arc  connected  with  the  short  naphenoua  nerve. 

The  dorsal  digital  nerves  arc  oontinneii  on  lo  the  last  phalanges  of  the  toes. 

The  number  of  toes  supplied  bj  each  of  the  two  diviaiona  of  Ihe  rouaculo-cuta- 
neoui  nerve  ia  liable  to  rar;  ;  together  tlicae  nerves  commonly  supply  all  the  toes  on 
the  dorsal  aspect,  excepting  the  outer  aide  of  the  little  toe,  which  receives  a  branch 
from  the  abort  saphenous  nerve,  and  tbe  adjacent  aides  of  the  great  toe  and  the  second 
toe,  lo  nhich  Ibe  anterior  tibial  nerve  is  distributed;  with  this  latter  branch,  hoir- 
ever,  it  generally  commnnicatea. 
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AKTBBtOR  TIBIAL  yXRVB. 

The  (Ulterior  tibial  (interoaseoua  nerve),  commeocing  between  the  fibula 
fcnd  tlio  peroneii3  lougua,  iuclineH  obliniiely  Imaeiith  the  long  eitengor  of 
tile  toea  to  tlio  fore  part  of  the  interosseous  membrane,  and  there  comes 
into  contact  with  the  anterior  tibial  veBiiels,  and  with  those  vessels  it 
deHCeuds  to  tile  front  of  the  ankle  joint,  where  it  divides  into  an  eitemnl 
and  an  internal  branch.  The  nerve  first  reaches  the  outer  aido  of  the 
anterior  tibial  artery,  above  the  middle  of  the  leg  ;  and,  after  crossing  in 
front  of  that  vessel  once  or  ofteuer.  Ilea  to  the  loner  aide  of  it  at  the  bond 
of  the  ankle, 

(a)  Muiailar  branclifi.~la  its  course  along  tha  leg,  the  anterior  tibial  nerve 
gives  slender  UlamcntH  to  the  iiiuM:les  between  which  it  is  placed,  uamel;,  the  tibialis 
anIijUB,  tha  long  citeuuor  of  the  toes,  and  tlie  special  eitenaor  of  the  great  toe, 

(ft)  The  exlernal  bromh  of  the  anterior  tiljial  nerve,  turns  outward*  over  the  tarsus 
beneath  the  short  extensor  of  tlic  toes  ;  and.  having  liecoma  enlurgcd  (lilte  the  pos- 
terior interoMcnuA  nerve  on  the  nri^t)  terniinites  in  branches  irhieh  supplj  the  short 
eiteneor  muselc,  anil  likewise  the  arliculstioiis  of  the  tool. 

{n)  Tlje  ini^rniil  hmnch,  ceatinning  onvants  in  the  direction  of  the  anterior  tibial 
nerve,  aceom;mnic»i  the  dorsal  artery  of  the  fiiot  to  the  first  inleroodeoa^  epacc.  and 
ends  in  Iwu  branches,  wliieh  supply  the  integument  on  the  neighbouring  siiics  of  the 
great  toe  and  the  Hccond  toe  on  their  dorsal  aspect.  It  cummunicates  with  the  inter- 
nal division  of  the  museula-eutaneaus  nerve. 

Sttrnmarij  of  the  external  popliteal  nerce. — This  nerve  sapplies,  besides 
articular  branches  to  tho  knee,  ankle,  and  foot,  the  peronei  muscleK,  extensor 
musclea  of  the  foot,  also  the  integument  of  the  &ont  of  the  leg  and  dorsum 
of  the  foot.  It  giies  the  ramus  comnuuicaua  6hularis  to  the  abort 
sapheuoiu  biaiich  of  the  internal  popliteal  nerve,  and  coumunicatiM  with 
the  long  saphenous  nerve. 


8YN0PSK  OF  THE  CUTANEOUS  DISTRIBUTION  OF  THE 
OEREBRO-SPINAL  NERVES. 

Hear — The/ite  and  head  in  front  of  the-  car  are  supplied  with  nensory 
nerves  from  tho  fifth  cranial  nerve.  The  ophthalmic  division  supplies 
bra'nohea  to  the  forehea<l,  npper  eyelid,  and  dorsum  of  the  nose.  Th« 
Bui)erior  maiillaiy  division  supplies  the  choek,  ala  of  the  noso,  upper  lip, 
low^r  eyelid,  and  the  region  behind  the  eye,  over  the  temporal  faacio.  The 
inferior  maiillary  division  supplies  the  chin  and  lower  lip,  the  pinna  of  the 
ear  on  its  outer  side,  and  the  integument  in  &out  of  the  ear  and  upwards  to 
the  vertex  of  the  head. 

The  he'i/l,  bMtui  Ibe  eiir,  is  mainly  supplied  by  the  great  oedpital  branch 
of  the  posterior  division  of  the  second  spinal  nerve,  but  above  the  occipilAl 
protubenuice  there  ia  also  distributed  the  branch  from  the  posterior  division  of 
the  third  spinal  nerve;  and,  in  front  of  the  area  of  the  great  occipital  nerve,  is 
a  Bpaoe  supplied  by  anterior  divisions  of  spinal  nerves,  viz.,  the  back  of  the 
pinna  of  the  ear,  togelhrr  with  the  inti^gtimcDt  behind  and  that  in  front  over 
the  porotiil  gtaud,  which  are  supplied  by  the  great  auricular  nerve  ;  while 
between  the  area  of  that  nerve  and  the  great  occipital  the  small  occipital 
nervu  intervenes.  The  auricular  branch  of  the  pueumo-gastric  nerve  also 
is  distributed  on  the  back  of  the  oar, 

""-rNR. — The  posterior   i/ioi«iuiw   "f  the    »pinal   nerves   supply  an   ares, 

"  OD  tlie  back  from  the  Tcrtoi  of  the  skull  to  the  buttock.      This 

iw  in  the  neck  ;  it  is  spread  oat  over  the  bitck  of  the  scapula; 
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laud  on  tlie  buttock  the  diattibution  of  the  lumbar  nerves  extendi  to  the 
I  trochontera. 

I  The  area  tup/ilied  by  the  ctrviiwil  pltnis,  beaidea  extending  upwarda,  ag 
unready  mentioned,  on  the  lateral  part  of  the  akuU,  atrttehea  over  the 
■front  and  liJes  of  the  neck,  and  the  upper  part  of  the  Bhouldur  and  breast. 
w  The  area  of  the  anterior  dii'isiimg  of  ihe  dora'd  atui  Jirsl  lumbar  nerces  meet* 
I  Bnperiorly  with  tliat  of  the  oarvicnl  pleiua,  and  posteriorly  with  that  of  the 
I  posterior  diviaioua  of  dorsal  and  lumbar  nervea.  It  passes  down  over  the 
I  Launch  and  along  by  thcj  outer  part  of  Poupart's  ligameut,  and  includes 
t  part  of  the  ucrotum  and  a  small  portion  of  the  integument  of  the  thigh 
I  internal  to  the  saphenous  opening. 

The  perina^iim  and  yenis  are  supplied  by  the  pudic  nerve  ;  the  scrotum  by 

branches  of  the  piidio,  inferior  pudeudaJ,  and  ilio-inguiiial  nerves. 
I       Uppbr  Limb. — The  ahouldfr,  supplied  auperiorly  by  the  cervical  plexn*, 
I  receive  ito  cutaneous  nerves  inferiorly  as  far  as  the  insertion  of  the  deltoid 
[firam  the  circiiiuflei  nerve. 

I  The  umt  internally  is  supplied  by  the  intercosto-humeml  nerve  and  the 
[nerve of  Wrisberg.  The  inner  and  anterior  pnrt  is  suppUed  by  the  internal 
Lcutaneous  nerve  ;  and  the  posterior  and  outer  part  by  the  iittental  and 
uxtem&l  branches  of  the  musculo-apiral  nerve. 

I  The  forearm,  anteriorly  and  on  the  outer  side,  is  supplied  by  the 
I  eiternal  cutaneous  ;  on  its  outer  and  ponterior  aspect,  superiorly  by  the 
I  eitenuU   cutantoua  branches  of  the   miisculo-tipiral,   aud  iiiforiorly  by  the 

radial  branch  of  t!io  same  nerve.  Ou  the  iiuier  side,  both  in  front  aud 
I  behind,  is  the  iuteraal  cutaneous  netve,  aud  inferiorly  are  branohea  of  the 
[ulnar. 

I  On  the  back  of  the  hand  are  the  radial  and  ulnar  nerve?,  the  radial 
I  auppljing  about  three  fingers  aud  a  half  or  less,  aud  the  ulnar  one  and  a 
I  half  or  more. 

I  On  the  front  of  the  hntid,  the  median  nerve  snppliea  three  fingers  and  a 
I  half,  and  the  ulnar  one  and  a  half  In  the  palm  is  a  branch  of  the  median 
I  given  off  above  the  wrist.  On  the  ball.of  the  thumb  are  branches  of  the 
I  mUHCuIo-cutaueous,  median,  aud  radial  nervea. 

I  LowKR  Limb. — The  bultodc  is  supplied  from  above  by  the  outaneoua 
I  branches  of  the  posterior  divisions  of  the  lumbar  nerves  with  the  iUo-hyiJO- 
t  gaatrio  aud  lateral  branches  of  the  last  dorsal  nerves  ;  internally  by  the 
I  posterior  divisions  of  the  sacral  nerves  ;  enternally  by  the  posterior  branch 
I  of  the  eitemal  cutaneous  nen-e  proceeding  from  the  front ;  and  iuferiorly 
I  by  branches  of  the  sm.i.11  sciatic  nerve  proceeding  from  below. 
f       The    Uiiylu   is    auppUed    eiternally    by    the    eitcnial    cutaneona    nerve  ; 

posteriorly,  and  in  the  upper  half  of  its  inner  aapect,  by  the  small  sciatic  ; 

anteriorly,  aud  in  the  lower  half  of  the  inntr  aspect,  by  the  middle  and 
I  iuturnal  cutaneous. 

I  The  leg  is  supplied  posteriorly  by  the  small  sciatic  and  short  saphenous 
|>  nerves  ;  internally  by  the  long  sapheiioua  and  branches  of  the  iuterual 
I  culaueoua  of  the  thigh  ;  and  outside  aud  iu  front  by  cutaneous  braucliea  of 
[  the  eltenial  popliteal  nerve,  and  by  its  muaculo-cutaneous  l>ranch. 
I  On  the  duraiim  vf  the  fuol  are  the  branches  of  the  musculo- cutaneous, 
I  euppTying  all  the  toes  with  the  eiceptioa  of  the  ailjacent  Bides  of  tbe  first 
[  ajid  second,  which  are  supplied  by  the  anterior  tibial,  and  the  outer  idde  of 
I  the  little  toe,  which,  with  the  outer  side  of  the  foot,  ia  supplied  by  the  short 
LaaphenouB  nerve.  The  long  saphenous  ia  the  cutaneous  nerve  on  the  iuuor 
F nde  of  the  foot, 
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SYNOPSIS  OF  jrUSCTTLAR  HEETES. 


The  sole  of  the  fool  ie  supplied  by  the  plantur  nerves.  The  interaal 
plEiular  nenrvo  givea  brancliea  to  three  toes  and  a  half  ;  the  esteroal  to  the 
ramaiuiag  one  toe  luid  s.  h&lf. 


SYKOPSIS  OF  THE  MUSCULAR  DISTRIBUTION    OF   THE 
CEREBROSPINAL  NERYES. 

xnaoLKB  or  tkb  head  amd  fobs  faet  of  thh  nbok. 

The  mnsdci  of  tkt  orhit  are  moBtly  supplied  by  the  tliird  craninl  norve — 
the  superior  diviBLOn  of  that  nerTe  boiog  distribnted  to  the  levator  palpebre 
and  tlie  superior  rectus  muscles  ;  and  the  inferior  dirigion  to  the  inferior  and 
internal  recti  and  the  inferior  oblique.  The  superior  obh que  muscle  is  supplied 
by  the  fourth  nerve,  the  external  rectus  by  the  sixth  ;  while  the  tensor 
tarsi  has  no  speeial  nerve  apart  from  those  of  the  orbicularis  palpebrarum, 
which  are  derived  from  the  facial. 

The  superjl^ial  musela  of  the  face,  and  tcalp,  which  are  associated  in  their 
action  as  a  group  of  muscles  of  expression,  are  supplied  by  the  portio  dura 
of  the  seventh  cranial  nerve  ;  the  retrahens  anricidam  and  occipitalis 
rausdea  being  supplied  by  the  posterior  auricular  branch. 

The  deep  ntiMc/e*  of  the  face,  employed  iu  maaticaliou,  viz.,  the  temporal, 
masseter,  buccinator  and  two  pterygoid  muscles,  are  supplied  by  the  inferior 
maxillary  division  of  the  fifth  oraeial  nerve. 

Miudet  above  tlie  hyoid  bone — The  mylo-hyoid  muscle  and  anterior  belly 
of  the  digastric  are  supplied  by  a  special  branch  of  the  inferior  maxill&ry 
division  of  the  fifth  cranial  nerve  ;  the  posterior  belly  of  the  digastric 
muscle,  and  the  stylo-hyoid,  are  supplied  by  branches  of  the  portio  dura.  The 
genio'hyoid  and  the  muscles  of  the  tongue  receive  their  nervous  supply 
from  the  hypoglossal  nerve. 

The  mvida  aactjidiiig  to  the  hy(nd  hot!i  and  laryvx,  via.,  the  steroo-hyoid, 
omo-hyoid,  and  sterno-tbyroid,  are  supplied  from  the  ramus  Jescendena  noni 
and  its  loop  with  the  cervical  plexuiC,  while  the  thyro-hyoid  moscle  receives 
a  separate  twig  from  tho  ninth  nerve. 

3^  iar\mx,  pharynx,  and  loft  poJate, — The  crico-thyroid  muscle  is  sup- 
plied by  the  external  laryugcal  bnkucb  of  the  puoumo-gostric  norve,  and  the 
other  intrinsic  muscles  of  the  larynx  by  the  recurrent  laryugcal.  The 
muscles  of  the  pharynx  are  supplied  principally  by  the  pharyngeal  branch  of 
the  pneumo-gastric ;  the  stylo-pharyngeus,  however,  is  supplied  by  the 
glosBO* pharyngeal  nerve.  Of  the  muscles  of  the  soft  palate  unconnected 
with  the  tongue  or  pharynx,  the  tensor  palati  receives  its  nerve  trow  the  otic 
ganglion  (which  also  supplies  the  tensor  tympani)  ;  the  levator  palati  gets  a 
twig  (Meckel)  from  the  posterior  palatine  branch  of  the  splieno-palatiue 
ganglion,  and  the  azygos  uvuhe  is  probably  supplied  &om  the  same  source. 


MCaOLBS   BXLOSaCSO  SXOLDSITELy  TO  THE  TRITKK,   AND  MUSCLBS 
ASCENDINO    TO    THE    SKULL. 

All  those  mnseUi  of  the  bacle  which  are  unconnected  with  the  upper  limb, 
viz.,  the  posterior  serrati,  the  splenius,  complexus,  erector  spinai,  an3  the 
muscles  more  deeply  placed,  receive  their  supply  from  the  posterior  divisions 
of  the  spinal  nerves. 

The  tttnio-mattuid  is  supplied  by  the  spinal  accessory  nerve  and  a  twig 
of  the  oernoil  pluxus  coming  from  the  aeooiu'  cervical  nerves 


J 


SYNOPSIS  OF  MU8CULAB  ITERVES. 

The  rtclus  eapilii  atitkvt  major  attd  minor  are  iDpplied  b;  twiga  from  the 
upper  cervical  nerves  ;  the  (oi^^ui  eoUi  And  letdeni  miuolea  by  tirigH  from 
the  lower  cervical  nerves. 

The  muielei  of  tkt  cluit,  vi&,  the  interooitals,  subcOBtals,  levatorea  coi- 
tarum,  uul  triangulam  sterni,  are  supplied  hj  the  intorcoatid  iiervea. 

The  obliqui,  (raiiroersiM,  and  rrrtus  of  the  abdomen  are  snpplied  by  tlio 
lower  iutercoital  nerves  ;  and  the  oblique  and  tranaverse  muscles  aUo  got 
brancliei  fVom  the  ilio-ingatnal  and  ilio-hypogaatric  nervoB.  The  errnuitter 
muscle  is  supplied  by  the  genital  bnuich  of  the  genito-criiral  nerve. 

The  qvadraUia  /um&ontm  (like  the  psoas)  receives  small  branchoB  from 
the  lumbar  nervca  before  they  form  tiie  plexus. 

The  diaphraym  receives  tho  phrenic  oerves  from  the  fourth  and  fifth  cer- 
vical nerves,  and  likewise  sympathetic  filunents  from  the  ploiuseB  round  the 
phrenic  arteries. 

The  mvides  of  the  urethra  and  penis  are  supplied  by  the  pudio  nerve  ; 
the  levator  tind  ijthiiuitcr  ani  by  the  pudic  and  by  the  fourth  and  fifth 
saccal  and  the  coccygeal  nerves ;  and  the  coccyjeiu  muscle  by  the  three  last 
named  nerves. 


MDBCLBS    ATTiCHIWO    THB    tfpPBB    LIMB    TO    THB    TRUlfK. 

The  trapezitu  and  the  stemo-chido-mattoid  receive  the  distribution  of  the 
tpinal  aecaaonj  nerve,  and.  Id  uuion  with  it,  filaments  from  tho  cervical 
pleiuft. 

The  laliidmui  darii  receives  the  long  subscapular  nerveu 

The  rhomboidei  are  supplied  by  a  special  bniDoh  frcon  the  anterior 
division  of  tlie  fifth  cervical  uervo. 

The  levalttr  angiili  »eiipul't  is  supplied  by  bratichea  from  the  anterior 
divisiou  of  tho  third  cervical  nerve,  and  sometimes  partly  ulao  by  the  branch 
to  the  rhomboid  muscles. 

The  tcrratui  mayn'u)  has  a  special  nerve,  the  posterior  thoracic,  derived 
from  the  fifth  and  sixth  cervical  nerves. 

The  itdidaiiiuj  recoivus  a  special  branch  from  the  ploco  of  union  of  the 
fifth  and  sixth  cervical  nerves. 

The  pectoraies  are  supplied  by  the  anterior  thoracic  branches  of  the 
brachial  plexus,  the  larger  muscle  receiving  filamenta  from  both  these 
nerves,  and  tho  smaller  from  the  inner  only. 

MUSCLES    OF    THB    UPPEIL    LIMB. 

Mittdet  of  th»  sk&uMer. — The  Eapraspinatos  and  infraspinatus  are  snp- 
I  plied  by  the  supra  scapular  nerve  ;  the  subscapularis  by  the  two  smaller 
I  mbaoapuUr  nerves ;  the  teres  major  by  the  second  subsoapular,  and  the 
deltoid  and  t«res  minor  by  the  circumflex  nerve. 

Posltrior  miudci  of  the  arm  and  forrarm. — The  triceps,  anconeus,  Bupi- 
natorlongns,  and  extensor  carpi  radialia  longiorare  supplied  by  direct  branches 
of  the  mnsculo-spiral  nerve  ;  while  the  extensor  carpi  rodiatis  brevior  and  the 
other  extensor  muscles  in  tho  forearm  receive  their  branches  firom  the  pos- 
terior interosseous  division  of  that  nerve. 

Anterior  miisclrt  of  thu  irrn  and  forearm. — The  eoraco-brftohialis,  biceps, 
and  brachialia  anticus  are  supplied  by  the  musculo- outoneous  nerve:  the 
braclualis  anticus  likewise  generally  receives  a  twig  from  the  musculo- 
I  Bpiral  nerve.  The  muscles  iu  front  of  the  forearm  are  supplied  by  the 
median  nerve,  with  the  exception  of  the  flexor  carpi  ulnaris  and  the 
ulnar  half  of  the  flexor  profundus  digitorum,  which  are   supplied   by  the 
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ulnar   noire,  and   the  supmntor  longus,  which  is  supplied   by  the  moaculo- 
Bpjral, 

Muidea  of  the  hand. — The  abductor  and  opponena  pollicia,  tha  outer  half 
of  the  flexor  brevis  poUicis,  and  the  two  outer  lumbricalea  muaclea,  are 
supplied  by  the  median  nerve  :  all  the  other  niuaales  receive  their  nervei 
from  the  ulnar. 

MTTSCLES    OF    TRB    LOWER    LIUB. 

FoiUrior  miucici  of  the  hip  aitd  thigh The   gluteus  maiimus  is  mBonly 

Biippliod  by  the  Dmall  aoiatic  nerve,  and  receives  at  ita  upper  port  a  separate 
branch  from  the  aacral  ploiua.  Tlie  gluteus  medium  and  miuimus,  together 
with  the  tensor  vaginie  femoria,  are  supplied  by  the  gluteal  nerve.  The  pjti- 
formis,  gomelli,  obturator  iutemua,  aud  quodratus  femoris  reci^iTO  special 
branches  from  the  sacral  pleiua.  The  hamstring  muscles  are  supplied  by 
branches  from  the  great  sciatic  nerve. 

Anttrior  aiid  inlenial  m-'iiicia  of  the  tkiyh. — The  psoas  muacle  is  supplied 
by  Eitparate  twigs  from  the  lumb^kr  nerves.  The  iliacns,  quadriceps  extensor 
fi^morls,  and  sartoriua  ore  suppliod  by  the  auterior  crural  nerve.  The 
adductor  muscles,  the  obturator  extemus  aud  the  pectiueus,  are  supplied 
by  the  obturator  nerve,  but  the  adductor  mugnus  likewise  receives  a  branch 
from  the  great  sciatic,  and  the  pectiueus  sometimes  has  a  branch  &om  the 
anterior  cntral. 

Anterior  miitdi:!  of  the  ley  and  fool. — The  muscles  in  front  of  the  leg, 
together  with  the  extensor  brevis  digitoruia,  are  supplied  by  the  anterior 
tibial  nerve. 

The  pcrurieus  longw  and  htvit  are  supplied  by  the  muBculo-outaneous 
nerve, 

Posterior  mvacleg  of  the  leg. — The  gastrocnemius,  plnntaris,  soleus,  aud 
popliteus  are  supplied  by  branches  from  the  internal  popliteal  nerve  ;  the 
deep  ninscles,  viz.,  the  flexor  longus  digitorum,  flexor  longus  pollicia,  and 
tibiahs  posticus,  derive  their  nerves  A-om  the  posterior  tibial 

Ptatifar  muiclca. — The  flexor  brevis  digitorum,  the  abductor  and  flexor 
brevis  potlicis,  and  the  two  inner  lumbricalea,  are  supplied  by  the  internal 
plantar  nerve  ;  all  the  otheis,  including  the  flexor  acceBSorius  and  interossei, 
we  supplied  by  the  external  jilinitar  nerve. 


m,  SYMPATHETIC  NERVES. 

The  nerves  of  the  sympathetic  system  (nervus  interooatalis  ;  nerrea  of 
organic  life — ^Biehat)  are  distributed  in  general  to  all  the  internal  viaoera, 
but  some  organs  receive  tlieir  nerves  also  from  the  cerebro- spinal  syslem, 
SB  the  luijgs,  the  heart,  and  the  upper  and  lower  jiarts  of  the  alimentary 
canal,  It  appears  from  physiological  reacarclies  to  be  also  the  HpecioJ 
prorinoe  of  the  sympathetic  system  to  supply  nerves  to  the  coats  of  the 
blood-vessels. 

This  division  of  the  nervous  system  consists  of  a  somewhat  complicated 
colluctiou  of  gnnglia,  cords  and  plexuses,  the  parts  of  which  may,  for  con- 
venience, be  chissified  in  three  groups,  vi^,,  the  principal  gangliated  oordi, 
the  great  prevertebral  plexuses  with  the  nerves  proceeding  fixim  them,  and 
the  ganglia  ot  union  »ilh  cranial  nerves. 

The  ganijlialeii  currf)  consist  of  two  aeries,  in  each  of  which  the  ganglia  are 
connected  by  intervening  cords.      These  cords  are  placed  symmetrically  in 
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^                          CANOLIATED  STMPATHETIC  CORdI                         ^          1 

^       front  of  tbe  vertebra  column,  and  extend                  v  JL^^^a^a     Pig^  ^Sl.             jl 

^H        from  the  base  of  the  akiill  to  the  coccyx.                     ^^^^&^*                              J 

^H       Superiorly  they  are  connected  with  plei-               J    '  ^^JMSriiV                         ^^1 

^H       UBeB  nbich  enter  the  cniuiaj   cavity,  while               ij       ^Tl 

J^                 ■ 

^^M      inferiorly  they  converge  on   the    sacrutn,             JB,  '^  J^ 

i|^    c,                I 

^^B      and  terminate  in  a  tangle  ganglion  on  the              Vv       JS 

^H      coccyx.      The  several  portions  of  the  cords                K/^VS 

^''      ■ 

^H      are    diBtingniahed  as  cervical,  dorsal,  Iiim-              '  Kr^^^ 

^f'      H 

^H      bar,  and  sacral,  and  iu  each  of  these  parts                   ^^^^ 

^'       ■ 

^H      the  ganglia  are  equal  iu  number,  or  nearly                    <tr^ 

^       H 

^H       so,    to  the  Tertebne  on   ivliich   thoy   lie,             ,  ic^^% 
^^H       except  in  the  nock,  where  there   are  only              ?t  j^^ 

^^^      H 

i^^-~       T 

^H      three.                                                                                   [j^^jS 

^^g^      1 

^H       Fig,  451. — DuomiiiiATio  Outlisi  of  the  Six-              \tyT  T^ 

^^H                  TATIIKTIC   CoRI>   i-t     ONE     SII/S     IH    C01iVK<7T[0H                  ^"^B^^r\^ 

^^^=aJ     Br 

^H              WITH  TUB  Spiml  Nibves.                                                d  JSl^J 

^H            Tlie  full  ileBLTiption  of  Van  figure  viil  be  foDod                   \-  ^,^L 

^r^ 

^H       at  p.  6S9.                                                                                          iif^^ 

^^*^i    ^k 

^H          On  the  right  (ido    the  fultowing    tetlcrm  in-                  i.    -//M 

^^^     dicalc   parts  of  the  ejuipatlietia   nerves;    vis,,              ^Tv^^A 

i/^^^^f     ^^1 

^^H     a,    the   luperior    cetricai   ganglion,    eommniii-                 fc\-^M 

p^^                  ^^H 

^^Bb    calia^    with    the    up]>er    cervical   spinal    nervei                 'W^^^A 

8^^^**           ^^1 

^^V      and  otnttDQed  belov  into  the  great  iynjftatbetic                   A_        /M 

k^ '              ^^H 

^^1       eord  :  4,  the  middle  ctrvical  giugli'in  :  c,  d,  the                    l2^^\ 

F^j^j^^^g                 ^^H 

^^K       ]u*tr   cervical    K9.nglioo    uiiiteil    with    the    Gnt                 •yi        p. 

fi    JT^                   ^^1 

^^H      donal ;  d',  the  elrvtruth   d^^iiKal   gsngUuji ;    fmm                    m,      ^^M 

Tx:-                                ^^1 

^^H      tbe  fifth  to  the  nioth  dorsal  ganglia  the  origins                  i\iKw^l\ 

1^>»bT                    ^H 

^^1      of  the  great  tplancbuic  nerve  are  shown  ;  /.  tbe                    1 1         // 

^^H 

^^H      lownt  dorsal  or  upper  InoiW  ganglion  ;  m,  tlie                    I  1     Jj\ 

^^                       ^^1 

^^M      Upper  larnU  gnngUuB,      In  tbe  uhclb  extent  of  tbe                  ,£tfr^ll 

V^^^           ^^1 

^H        gjmpntliellc  cord,   the  twiga  of  unioo  with   tbe                   |[ V    yj] 

X                     ^^H 

^^1       spinal  nervea  are  showo.                                                               ,^H^^/ 

^^'            ■ 

^H           Connection  of  ike  gangliated  eordB  icitk                 P^lL^l/i 

k^            ■ 

^H      (fie  arrbro-ipinid  sijsUm, — The  ganglia  aro                  iW    III 

\^      H 

^H      Beverally  connected  with  the  Bpinal  nerves                 %i.\Jll 

I          ■ 

^^k     in  tlieir  neighbourhood  by  means  of  short               ^fffflli  'Or^^'^                  ^^1 

^^1    cords  ;  each  connecting  cord  connatin^  of               ''lIL ''^OM  V  tV,                             ^^1 

a  white  and  a   grey   portion,   the   former                cJvf^nll   I  V^^"                   ^^1 

of  vrliich  may  im  considered  as  proceeding                     iC   In  <u  il                              ^^H 

from   the  spitiiU    nerve  to    the   ganglion,                   '  W«i  V  fb^                         ^^1 

the  latter  from  tbe  ganglion  to  the  spinal              ■^si\m  1  r^^^                 ^^1 

nerve.       At  its  upper  end  tbe  gaugliahnl              ^   1 //IH  I          *                   ^^1 

^_      ct>rd  communicates   llkewiju)   with  certain                 I    JMI  jl 

>^        ■ 

^B      cranial  nerves,      'llie  main  cords  interven-             .--^^^    1 

^f4^      ■ 

^H     ing  between   the   ganglia,  like  the  smaller            ^ifS     \ 

I  %     H 

^H     ones  connecting  the  ganglia  with  the  spinal               f     Jk/l 

M  1 

^H      nerves,  aro  composed  of  a  grey  and  white               li??V  J 

^H     part,  tbe  white  being  continuous  with  the           iH^'^f 

^■^\     B 

^1     fibres  of  tbe  spinal  nerres  prolonged  to  the          1\    ^Vl 

pk  m     ^ 

■  ^8ii»-                                 ]myh\  i'!^tf^^\        i 

^^1          The  (frca(  prererfttroi  p^fni.'cj  comprise          if^  r.^KilllRKOvv\\   ^vO                  i 

^H     three    large    aggregations    of    utrvea,    or               lff/iilfl^^^<^^^K    \^''          J 

^H     nerves    and    ganglia  situated    in  front  of            >^>^IuHIa\X'  l\  "           ^^fl 

^H      the  spine,  and  occupying  respectively  tbe          ;/l^^\^Uj5IR\  i\v^\              ^^1 

^H      thorax,    the    abdomen,     anci     the    pelvis.         /j/  "fj /fj] 

WV^^^jk      H 

^^B      Thejr   are   single    and    median,    and    are      LiiklmlTrf/l 

\^^ii^    ■ 

liB_                                 ^'''    '^'A 

ess 
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named  respectirelj  the  canlUc,  the  solar,  and  the  bypogastric  plexm. 
These  plexusen  receive  branches  from  both  the  gangliated  conls  above 
noticed,  and  tfaey  conBtitnte  uentres  from  wbioh  ibe  viacera  are  euppUed 
with  nerves. 

The  craniul  ganglia  of  the  sympathetic  aro  the  ophthalmic,  epbeDo-pivla- 
tiae,  enbmaxillfury,  and  otic,  which,  being  intimately  united  with  the  fifth 
cranial  nerve,  have  already  been  described  along  with  that  nervei.  They 
are  aUo  more  or  less  directly  connected  with  the  upper  end  of  the  sympa- 
thetic gangliated  coids  ;  but  it  will  be  unnecesBary  to  give  any  special 
dcBcription  of  them  ia  this  place. 


A.  THE  GANGLUTED  CORDa 
THE  CERVICAL  PART. 

In  the  neck,  each  gangliated  cord  in  deeply  plaoed  behind  the  nheath  of 
the  great  cervical  blood -vessel  b,  and  in  contact  with  the  muscles  which 
Immediately  cover  the  fore  part  of  the  vertebral  column.  It  comprisea 
three  ganglia,  the  first  of  which  is  placed  near  the  base  of  the  skull,  the 
second  in  the  lower  part  of  the  neck,  and  the  third  immediately  above  the 
head  of  the  first  rib. 


THE  UPPER  CERVIOAL  GANGLION. 

This  is  the  largest  gangUon  of  the  great  sympathetic  cord.  It  is  continued 
superiorly  into  an  aacouding  branch,  and  tapers  below  into  the  connecting 
cord,  BO  aa  to  present  usually  a  fusiform  shape ;  but  there  is  considerable 
variety  in  this  respect  in  ditferent  casea,  the  ganglion  being  occasionally 
broader  than  usual,  and  sometimes  constricted  at  intervals.  It  has  tha 
redJiflh-grey  colour  characteristic  of  the  ganglia  of  the  sympathetic  eyatem. 
It  is  pl.iced  on  the  larger  rectua  muscle,  oppoeite  the  second  and  third 
cervical  vertebrie,  and  behind  the  internal  carotid  artery, 

CoiiriccHon  v:ith  ij>inal  neritM. — At  its  outer  side  the  superior  cervical 
ganglion  ia  coimeofod  with  the  first  four  spinal  nerves,  by  means  of  slender 
cords,  which  have  the  etnictiire  pointed  out  in  the  general  description  aa 
being  common  to  the  aeries. 

The  drcnmBtance  of  this  ganglion  being  connected  with  so  many  as  foar  spinal 

nerves,  together  with  its  occasionally  conetricted  ippurance.  ia  farourable  to  the 
view  thai  it  may  be  regarded  as  coneiatlog  of  eereral  ganglia  which  have  coalesced. 

Comicciioii  uith  cranial  iien-w. — Small  twigs  connect  the  ganglion  or 
its  cranial  cord  with  the  second  ganglion  of  the  pneumo-gaatric,  and  with 
the  ninth  cranial  nerve,  near  the  base  of  the  skull  ;  and  another  branch, 
which  is  directed  upwards  from  the  ganglion,  divides  at  the  base  of  the 
skull  into  two  filaments,  one  of  which  ends  in  the  seooud  (petrosal)  ganglion 
of  the  glosso- pharyngeal  nerve  ;  while  the  other,  entering  the  jugular 
foramen,  joins  the  ganglion  of  the  root  of  the  pneumo-gastrio, 

BoBiilas  the  branches  connecting  it  with  crauLiI  and  spinal  nerves,  tha 
first  cervical  ganglion  gives  off  also  the  ascending  branch,  the  upper  cardiao 
nerve,  pharyngeal  nerves,  and  branches  to  blood-vessels. 

1.    ASCBNDIKO    BRINCH    AND    CRANlit  FLEIOSES. 

The  ascending  branch  of  the  first  cervical  ganglion  is  soft  in  textun  and  of 
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I  redcliah  tiut,  fteeiming  to  be  in  soma  ilegroe  a  pr-ilongation  of  the  ganglion 
ItsL-lr.      In  ita  course  to  the  skull,  it   is   conceolci   hy  tbo  internal   carotid 

lartery,  with  irhich  it  enters  the  carotid  caual  in  th«  temporal  bone,  aiid  it  is 
then  dirided  into  two  partn,  which  are  placoil  one  on  the  outer,  the  other  on 

[the  inner  side  of  the  vea^l. 

Pig.  ii2. 


Tig.  453. — CosNBCTioHs  ur  the  Sthfathetto  Nerti  throuor  it5  CiBorn)  Bbarob 
WITH  SOUK  or  TBk  CsuiuL  NsRvrs, 

The  fall  description  of  tbii  figure  will  he  fonnd  at  p.  W2,  The  Toiloiring  DDraben 
T^vr  t<t  Bvmp&thebic  nerveq  and  their  coaae<;tiOD9  t — ti,  Hplieao^paU-iaa  gnnglioa ;  7, 
TidiaD  nerre  ;  9,  ita  caroCiJ  braaeh  ;  10,  a  part  of  tha  siith  acrre,  reseiFiog  twigi  rrom 
the  earoUd  plexus  of  the  Bjrnipathetic  ;  11,  inperiot  csrriaal  sTnipitthetio  gsoglioa  ;  12, 
its  imloDgntiDn  in  tbe  carotid  br.iach  ;  IS,  aoaitomaaing  nerve  of  JocubioD  ;  IS,  tvlg 
nuitiag  it  to  the  eymptithetiii. 

The  external  diinsCon  distributea  filaments  to  the  internal  carotid  artery, 
Kud,  after  commiiuicatiDg  hy  means  of  other  filaments  witli  the  intemU 
iriaion  of  the  cord,  forms  the  cnrvliti  plexus. 
The  inner  division,  rather  the  smaller  of  the  tvo,  supplies  filaments  to 
e  carotid  artery,  and  goes  to  form  the  cavenwta  plexai.  The  terminal 
.s  of  these  dimiona  of  the  cranial  cord  are  prolonged  on  the  trunk  of  the 
temal  carotid,  and  extend  to  the  cerebral  and  ophthalmia  arteries,  around 
hich  they  form  secondary  plexuses,  those  on  the  cerebral  artery  aacendiog 
to  the  pia  mater.  One  minute  plexus  ontots  the  eye-ball  with  the  central 
artery  of  the  retina. 

It  was  stated  hj  Ribos  (Mem.  da  Is  Society  Me'd.  d"Emulation,  torn,  viiL  p.  608,)  that 

G  cranial  proIongnttDns  of  the  sympalhetic  nerve  from  the  tvo  sides  coalesce  nith 

,e  another  on  the  anterior  com muai eating  artery, — a  small  ganglion  or  a  plexus 

formed  at  the  point  of  junction;   but  this  connection  has  not   been  satis- 

ily  made  out  by  other  observers. 


Ciaoni)  Plexub. — The  carotid  plexus,  situated  on  the  outer  aide  of  the 
temal  carotid  artery  at  ita  second  bend  (reckoning  from  below),  or  between 
e  second  and  third  bends,  joiuB  the   fifth  and  sixth  cranial  nerves,  and 
^ves  miiDy  filaments  to  the  vessel  on  trhich  it  Uea, 

BraiuJi'.s.—(a)  The  connection  with  the  »ixl!i  nerve  is  established  by  means  of  one 

two  filaments  of  considerable  e'lta,  which  are  supplied  to  that  norre  vhere  11  lies 

'  the  aide  of  the  internal  carotid  artery. 
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(6)  The  filaments  connected  with  th«  Ooiseriun  gannlion  of  the  fiflh  nerve  pro- 
ceed eometimen  from  the  corotid  plexus,  at  others  from  the  caremouB. 

(c)  The  dtep  hiandi  of  the  Vidiftn  nerve  pastes  liackKurdB  to  the  carotid  plexus, 
and  after  learing  Ibe  ^'idian  canal,  lies  in  the  cartiUgiaous  substuDue  nhich  (^iosci 
the  forameD  lacernm  medluiQ.  Valentin  describe*  turves  u  fumhihed  to  the  dun 
mater  from  the  carotid  plexus. 

Cavkesocs  Plesfs. — The  csYemous  plains,  named  from  its  podtion  in 
the  BiDiie  of  the  aame  name,  is  placed  below  and  rather  to  tli«  inner  side  of 
the  highest  turn  of  the  internal  carotid  artery.  Besides  giving  brsnchea  on 
the  artery,  it  communicates  with  the  third,  the  fourth  and  I^e  ophthalmic 
of  the  fiftli  cionial  nerves. 

Brandies. —  (n)  The  fi lament  which  joins  the  tidrd  nent  comes  into  connection 
wilh  it  ultwe  (0  the  point  of  division  of  llmt  nerve. 

(t)  The  branch  to  (he^wir/A  vent,  »  hich  mnj  be  derived  from  either  the  raver- 
nous  or  the  carotid  pkjuB,  Joies  Ibe  nene  where  it  lies  in  the  wall  of  the  caveraoas 
linos. 

{c)  The  filaments  connected  with  the  ojihihalmir:  trunk  of  the ^A  nerve  are  sapptied 
to  its  inner  surface.  One  of  them  is  continncd  forwards  to  the  lenticular  ganglion, 
either  in  connection  with  or  diiilluct  from  the  ns&al  nerve. 

2,    PHABYNOEil,  tlBKVES  AND   Pl.EXCa. 

These  nerves  arise  from  the  inner  port  of  the  ganglion,  and  are  directed 
obliquely  inwarda  to  the  side  of  the  phai^'ui.  Opposite  the  middle  con- 
strictor muiscle  they  unite  with  branches  of  the  pueumo-gastric  and  gloieo- 
pharyngeal  nerves  ;  and  by  their  union  with  those  nerves  the  fi/ioryti;/r«i 
flfxMi  is  formed.  Branches  emanating  from  the  plexus  are  distiibulvd 
to  the  muscles  and  mucoua  menbraue  of  tho  pharynx. 


3.    ITPER    CARD1A0    KEBVB. 

Sach  of  the  cervical  ganglia  of  the  sympathetic  fumishea  a  cardiac  branch, 
the  three  being  named  respectively  the  upper,  middle  and  lower  cardiac 
nerves. 

These  branches  are  continued  singly,  or  in  connection,  to  the  large 
prtvcrtebtsl  centre  (cardiac  plexus)  of  the  thorax.  Iheir  size  varies  con- 
siderably, and  where  one  branch  is  smaller  than  common,  anotlier  will  be 
found  to  be  increased  in  size,  as  if  to  compensate  for  the  defect.  There 
are  some  diSereuces  in  the  disposition  of  the  nerves  of  the  right  and  left 
sides. 

The  upper  cardiac  ntrve  (n.  cardiacus  snperficialis)  of  the  right  «i(f« 
proceeds  from  two  iir  more  branches  of  the  ganglion,  with,  in  some 
instances,  on  oSset  from  the  cord  connecting  the  £rst  two  ganglia.  In  its 
course  down  the  neck  tbe  nerve  lies  behind  the  carotid  sheath,  in  contact  with 
the  longuB  colli  muscle  ;  and  it  ia  placi:d  iu  front  of  the  lower  thyroid  orteiy 
and  the  recurrent  laryngeal  nervo.  Enteriug  the  thorax,  it  posses  in  some 
cases  before,  in  others  behind  the  subclavian  artery,  and  is  directed  along  tba 
innominate  artery  to  the  back  part  of  the  arch  of  tbe  aorta,  where  it  unda  in 
the  deep  cardiac  plexus,  a  few  Bmall  filaments  coctii^uing  also  to  the  f^^uit 
of  the  great  vessel.  Some  branches  distributed  to  the  thyroid  body 
accompany  the  inferior  thyroid  artery. 

In  ilH  coumo  downwards  (be  cardiac  nerve  Is  repeatedly  connected  »ilh  other 
branches  of  the  sjmpathetic,  and  with  liie  pDcumogattric  nenc.  Thus,  about  the 
middle  of  the  neck  11  is  Joined  \>y  some  filaments  from  the  external   laryngeal 
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nerre ;  and,  ratlier  lower  doim.  by  one  or  moM  filamffnls  from  tlio  (rank  of  the 
,  pneomo-gistric  nerve;  lastlj,  ott  entering  the  theat;  it  joiaa  with  the  rcciureol 
i  Uryn^eaL 

rig.  458. 


I 


(Fig.  453. — CosNiaTioHS  or  rnn  Ckrvical  i>d  tTrrGR  Diiosal  tiTurATHmo  Onrotu 
A«D  Kebves  on  tqh  Levt  Siiie. 

The  fall  description  of  this  iigure  will  b«  fuantl  at  p.  G20.      Tho  folIoTiniE  nnmb^rv 

refer  to   Lhs  sjiu pathetic  gnnglia    and  nerrw,    and  those   imniedialelj  conneclsd    with 

them  -. — 3.  rharyngeal  |ilexu«  ;    6,   laryngeal    flexnB ;  13,    pulnioiiary   pleiaa  ;  and  lo 

the  reader's  left,  aburs  the  pnlmonary  artery,  a  purt  of  the  carJiac  plexna  ;  iti,  inperior 

I  eerrleftl  ganghon  of  the  Hympathetie  ;   25,  middle  eervieal  ganglion  ;    26,  inferior  cervical 

I  naglion  nailed  witli  (he  first  dorsal  ganglion  ;  '27,  US,  2i),  30,  second,  third,  fgarth,  and 

[  fifth  dorsal  ganglia. 

Varitip.—lastciA  of  paaung  to  the  thorax  la  the  manner  dedcribed,  tbe  mperior 
csrdiafi  nerve  coBy  join  the  cardiac  brani^h  furnished  from  one  of  tbe  other  cer- 
vical ganglia,  Scarpa  dcHcrihes  this  ae  tbe  cainmnu  dlripoaition  of  tlic  nerve  ; 
but  Crareilbier  (Anst.  Desuript..  t,  iv.|  stales  that  he  hag  not  in  any  com 
found  tbe  cardiac  nerves  lo  correspond  exactly  with  Uie  fifjorea  of  the  "  TaboUo 
BtDrologicM." 
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The  Biiperficiat  cardinc  serve  of  the  Uft  aide  hu,  while  in  the  neck,  the 
same  course  and  councctioDa  as  that  of  the  right  ride.  But  within  the 
oheEt  it  foUowB  the  left  cnrotid  artery  to  Che  arch  of  the  aorta,  aud  ends  in 
some  instances  iu  the  superiicial  cardiac  plexus,  while  in  others  it  joins  the 
deep  pleKUB  ;  and  accordingly  it  passes  either  in  front  of  or  behind  the  arch 
of  the  aorta. 

4.    BBAMCHBS    TO    BLOOD- VESSBLS. 

The  nerves  which  ramify  on  the  arteries  (uervi  molies)  spring  from  the 
front  of  the  ganglion,  and  twine  round  the  trunk  of  the  carotid  artery. 
They  are  prolonged  on  each  branch  of  the  eKtctmol  carotid,  aud  form 
Blender  plex  uses  upon  them. 

Coiitmiinicotiont  miOi  oOitr  nereet. — Prom  the  plcins  on  Ihe  &dal  nrttry  is  derived 
tlio  filament  wiiich  joins  the  submaxillarr  gaaglion  -,  and,  front  thul  on  the  middle 
meningeal  artery,  twigs  have  been  desi'vilieil  as  ejtWnding  to  Hie  otic  ganglion,  at 
well  OS  to  the  ganglifonn  tulargi^nieat  of  Lbc  fucbil  aGrvo.  Lantly,  a  communication 
is  establiahed  betwcea  the  plezns  on  the  carotid  arteiy  and  the  digastric  branch  of 
the  facial  ncn-o. 

Small  gfinglia  are  occasionally  found  on  some  of  tho  vascular  plcsuses, 
close  to  tho  origin  of  the  vessels  with  which  they  are  associated.  Thua 
lingual,  tempond,  and  pharyngeal  ganglia  have  been  described  ;  and  beNdea 
these  there  is  a  larger  body,  the  ganglion  iutercaroticum,  placed  on  tho 
inner  side  of  the  angle  of  division  of  the  common  carotid  arteiy.  This  body, 
loog  known  to  anatomists  ha  a  ganglion,  has  been  stated  by  Luschka  to 
have  a  structure  very  different  from  the  nervous  ganglia  in  general,  and  h&a 
been  named  by  him  tha  "  glandula  intercarotica." 

Tbo  f/nnglioa  interaiToliaim  was  descrttied  by  Luschka  as  presenting  prindpallj 
a  follicular  structure,  and  regarded  by  him  aa  being  of  a  nature  siniilar  to  llic  glsn- 
dula  coccygea,  which  he  had  previously  disrovered.  It  sppesra,  however,  from  the 
resesrehee  of  Julias  Arnold,  that  the  folliculiir  appearances  obBcrvcd  by  Luecldu,  both 
in  this  instance  and  in  the  coccygeal  gland,  were  produced  by  arterial  glomeruli  seen 
in  section  ;  and  that  the  ganglion  intercsroticum  conaiat*  of  uumbcrs  of  those  glome- 
ruli gathered  into  several  larger  mavcH,  and  of  dense  ple:(aaes  of  nerves  surrounding 
respectively  Ihe  glomeruli,  the  masses,  and  the  whole  structnre.  Within  those  plex- 
uses nerve-eells  are  scattered,  but  not  in  very  great  number.  Tho  ganglion  is  unoally 
about  one-fourlh  of  an  inch  long;  but,  according  to  Luscbta,  may  be  divided  iuto 
small  scjiarate  masses,  and  thus  escape  allention.  or  be  supposed  to  be  abiient. — 
(Luschka,  Anat^  d.  Ueoschco,  ToL  L  1362  ;  aud  Julius  Arnold,  in  Viichow's  Archiv., 
Jouc,  ises.) 

MIDDLE    CBBVTOAL    QUiaUOK. 

The  middle  ganglion  (ganglion  thyroideum),  much  the  amallest  of  the 
cervical  ganglia,  is  placed  on  or  near  tho  inferior  thyroid  artery.  It  it 
usually  coimected  with  the  fifth  aud  sixth  spinal  nerves,  but  in  a  somewhat 
variable  manner.  It  gives  off  thyroid  branches  and  the  middle  cardiac 
nerve. 

THvnoiD  BEANOBES. — From  the  inner  side  of  Ibe  ganglion  Bome  twigs 
proceed  along  the  inferior  thyroid  artery  to  the  thyroid  body,  where  they 
join  the  recurrent  laryngeiU  and  the  eitemal  laryngeal  nerves.  Whilst  on 
the  artery  those  branches  oomnnmicate  with  the  upper  cardiac  nerve. 

Tub  MiDiiLB  cAnniiO  NenvB  (norvus  cardiacus  profundua  v.  magnus)  of  the 
ri^lit  iide  is  prolonged  to  tho  chest  behiud  the  sheath  of  the  common  carotid 
kiiery,  and  either  in  front  of  or  behind  the  lubclaviaD  arteiy.      In  Hut 
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[  cbeat  it  lies  on  the  trachea,  wbere  it  is  joined  by  filunenta  of  the  recwreiit 
loryngeiil  nerve,  and  it  ends  in  the  right  side  of  the  deep  cardiac  pleiua. 

[  Vhile  in  the  neck,  the  nerve  communicator  with   tiie  upper  cardiac  dotvo 

I  knd  the  recuirent  branch  of  the  pneumo-gaatric. 

I  On  tha  h/t  side,  the  middle  cardiac  nerre  enters  the  cheat  between  the 
left  carotid  and  subclavian  arteries,  and  joiiis  the  leR  side  of  the  deep 
cardiac  plexus. 

I      When  Ihc  middle  cerrical  ganglion  is   small,  the  middle  cardiac  nerve  maj  be 
I  found  to  be  an  oflact  ol  the  intcr-gangUonic  card. 

I  UIWKK    CEBVICAL    OAKGUON, 

I      The  lower  or  third  cervical  ganglion  is  insular  in  shape,  uauallj  Bome- 
[  what  flattened  and  round  or  semilunar,   and  h  frequent!]'  united  in  part 
[  to  the  first  thoracic  ganglion.      Placed   in  a  hollow  between  the  transverse 
I  process  of  the  last  cervical  vertebra  and  the  neck  of  the  firat  rib,  it  is  con- 
toealed  b;  the  vertebral  artery.      It  is  connected  by  short  communicating 
cords  witli  the  two  lowest  cervical  nerves.      Numerous  branches  are  given 
[  off  from  it,  among  which  the  largest  is  the  lower  cardiac  nerve. 
I       The  lower  cardiac  nerve,  issuing  from  the  third  eervioa!  ganglion  or 
I  bom  the  first  tlioracic,  inclines  inwards  on  tlie  right   aule,  iichiiid  the  sub- 
clavian artery,  and  terminatos  in  the  cardiac  pk'xuB  behind  the  arch  of  tbc 
aorta.      It  cominuniuates  with  the  middle  cardiac  and  recurrent  laryngeal 
I  nerves  behind  the  subclavian  artery. 

On  the  ttfl  tide,  the  lower  cardiac  often  becomes  blended  with  the  middle 
I  cardiac  nerve,  and  the  cord  resulting  from  their  union  terminates  in  the 
I  deep  cardiac  plexus. 

Bkancues  to  blood- VBasEis. — From  the  lowest  cervical  and  first  dorsal 
I  ganglia  a  few  slender  branches  ascend  along  the  vertebral  artery  in  its 
I  osseous  canal,  forming  a  plexus  round  the  vessel  by  their  in  tor- cum  muni  ca- 
Ftious,  and  supplying  it  with  offsets.  This  plexus  is  connected  with  the 
I  cervical  spinal  nerves  as  far  upwarrls  as  the  fourth. 

One  or  two  branches  frequently  pass  from  the  lower  cervical  ganglion  to 
I  the  first  dorsal  ganglion   in  front  of  tho  subclavian  artery,  forming  loops 
round  the  vessel  (ans^  Yieussenii),  and  supplying  it  with  small  offsets. 

THOUACIC   FART   OF  THE  GASGLIATED  CORD. 

In  the  thorax  the  gangliated  cord  is  placed  towards  the  side  of  the  spinal 
column,  ill  a  line  pasung  over  the  heads  of  the  ribs.  It  is  covered  by  the 
plfura,  and  crosses  the  intercostal  blood-vessels. 

Opposite  the  head  of  each  rib  the  cord  usually  presents  a  ganglion, 
so  that  there  are  commonly  twelve  of  these  ;  but,  from  the  occasion^ 
coalcscenoe  of  two,  the  number  variea  slightly.  The  first  ganglion  when 
distinct  is  larger  than  (he  re.it,  and  is  of  an  elongated  form  ;  but  it  is  often 
blended  with  the  lower  cervical  ganglion.  The  rest  are  small,  generally 
oval,  but  very  various  iu  form. 

Connection  with  tht  spinal  nerves. — The  branches  of  connection  between 
the  spinal  nerves  and  the  ganglia  of  the  sympathetic  are  usually  two  in 
number  for  each  ganglion  -  one  of  these  generally  resembling  the  spinal 
nerve  in  itiiicture,  the  other  more  similar  to  the  sympathetic  nerre. 

BIIANCHES   OF   THE  OANOUA. 

The  bianohei  fntnifllied  by  the  first  fivt  or  shs  ganglia  are  imaU,  koI  «x« 
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kg.  451.— thjiOBixaiTinVriw  o?t[t»  atMPATttirno  Conn  cf  tub  RinatBroB,  showixk 

r    in     COVKEITTIOKB     WTTB     TBI     FkIHOIFAL    CEHEBRa-SFlIllb     NuKVIU     ISO    TUB     UtlN 
I      Fb«J|OKT1C  PLKXUEE9.        ^ 

r  Certbro-rpiaal  Nnta. — VI,  a  portion  of  Iho  liith  cranial  nerve  u  it  [nisaea  throogh 
the  ctturDOut  bidiis.  receitiDg  tvotwiga  fruia  tbe  (carotid  pletniof  tba  ^ymp.ilheti:  nerre  ; 
O,  opbtbalmiE  giaglion  conDCCted  bj  >  l«ig  >'ith  the  caroliJ  [ileiui ;  M,  coancction  of  bhs 
sphenO'pabLtiue  gao^Lioo  hj  tbe  VidiaQ  aervfi  «itb  tbe  OLnitid  pleiiu  \  Q,  oerrical  |>Iqxiu  ;  i 
Br,  bnohUI  pluiu ;  DA,  itiith  intercostal  nerve  ;  D  12,  Iwetrth ;  L3,  thiH  lumbirJ 
nerve  ;  SI,  fint  Morftl  nene  ;  8  3,  tbird  ;  S5,  fifth  ;  Cr,  aoMriot  erunl  afrte  ;  Cr'.  great 
■datie ,  pM,  paeamo-gBstria  nerve  in  tbe  lower  put  of  tbe  neiik ;  r,  recarrcnt  nerra 
iriniitDg  r>nnd  the  Hnbclavian  arcerj. 

fympatketic  Cord, — c,  superior  cervical  ganpiion  ;  e',  accond  or  middle  ;  t",  inferior  : 
frnm  eacb  of  theae  ganglia  cardiac  ncrien  |alt  deep  on  this  lide)  are  aeen  deieanding  to 
be  cardiac  pleioii ;  dl,  placed  immeitiitelf  below  the  firjt  dorsal  sjrm pathetic  ganglion  ;  i 
ia  opposite  the  uitb  ;  it,  firdt  lambar  ganglion;  eg,    tba  terminal  or    cocejgeal  ' 
tuitioii. 

Frcaorilc    and    VUceral    Planuta. — pp,  pharyngeal,   and,    lower    down,   larjageal 

lun  ;  pi,  posterior  pulmooar)'  pleina  spreading  fruta  tbe  paeami'-gastric  on  tbe  back 

'  the  right  bronchiu  ;  ca,  on  tba  aorrla,  tiie  eardLao  pleius,  towards  nhich,  in  addition 

e  cardiac  nervea  froni  the  tbreo  cervical  ajmpatbetio  ganglia,  other  branches  arc  seen 

□ding  from  the  pneomo-gartric  and  recurrent  nerves  ;  eo,  rijiht  or  posterior,  and  c/, 

;  or  anterior  coionarf  plexna  ;  o,  oesophageal  plexus  in  long  raeihea  on  the  gnllet ;  tp, 

at  •plancbnio  nerve  fomied  bf  braooliea  from   the  Gftb,  ilxth,  «evcuth,  eighth,  uicl 

I  dorval  ganglia;    +,  aniaJt  splanchnic  from  tbe  cinth  and  l«ntb  ;    +  +  ,  sn^allest  of  j 

bird  aplaDchaie  from  tbe  eleventh  :  tbe  Qrst  and  second  nf  these  are  ahovn  joining  the  ^ 

elar  pltiUB,  10/  the  third  descending  lo  tbe   renal  pleins,    re  :  eoanectiog  brancb«i 

tween  the  solar  plexus  and  the  pneumo- gastric  nerves  are  also  represented  ;  pn',  above  ' 

f  place  where  the  right  pneumo-goatric  paooea  to  the  lower  or  posl^rior  surface  of  the 

omaob  ;  pn",  the  left  distributed  on  tbe  anterior  or  upper  surface  of  the  cardiac  portion 

the  oi^an  :  from  the  solar  plexu4  large  branches  are  seen  surrounding  the  arterica  ot 

!  osliac  axis,  and  descending  to  mt,  the  superior  mesenteric  plexus  ;  opposite  to  this 

f  Ss  an  indication  of  the  suprarenal  plexufi ;  below  re   ^tbe  reaa!  plejius),  tbe  s^>ennatie 

'  pleiDi  is  also  indicated  ;  ao,  on  tbe  front  of  tbe  aorta,  marks  tha  aortic  plexus,  rorincd 

r  nerves  d^cending  fi'om  tbe  solar  and  superior  mesenterio  pleiiuea  and  from  the  lumhar 

glii ;  mi,  the  iDferii>r  mesentfiric  plexus  surrounding  the  corresponding  arLerj  ;  A^, 

(jpogaistrio  plexaa  placed  between  the  common  iliac  vessels,  connected  above  with  the 

r!io  plexus,  raceiying  neries  from  tha  lower  lumbar  gan(;lia.  and  dividing  lielow  into  tba 

'  right  and  left  ptlvic  or  inferior  bypu^-^trii:  plexuAirq  ;  pi,  the  right  pelvic  plexus  ;  from 

:  tiiis  tbe  nerves  descending  are  joined  bj  those  from  the  plexua  oo   the  superior  hemor- 

I' riioidjU  TSttala,  ni\  by  sj'mpatbetic  nerves  from  the  sacral  ganglia,  and   by  numeroua 

[visceral  nervM  from  tbe  third  and  fourth  sacral  spinjil  nerves,  and  there  are  thus  formed 

TUie  rectal,  vesical,  and  other  pleiusfs,  which  ramify  upon  the  i-isoera  from  t>ehind  tor- 

ivardii  and  from  below  upwards,  as  towards  ir,  and  r,  the  rectum  and  bladder. 


etribated  in  &  great  measure  to  the  thoracic  aorta,  the  vertobne,  and  liga- 
tnente.      Several  of  these  branches  enter  the  posterior  pulmonary  plexus. 

The  branclies  furnished  by  tha  tower  six  or  aeren  jatigJia  unite  into  throe 
cords  on  each  side,  which  pass  down  to  Join  plexuses  in  the  abjomeu,  aud 
aie  distiuguiehod  as  the  great,  the  small,  and  the  amallest  spIaDcbuic  usrro. 


THIS    DBBAT   aPI.A.irCBHIC    KERTK, 


^V  'Hiii  Derve  is  formed  by  the  union  of  small  cords  (roots)  given  off  by  the 
thoracic  gwiglia  from  the  fifth  or  sixth  to  the  ninth  or  tenth  iucloBive.  By 
I  careful  examitistioa  of  specimens  after  immersion  in  acetic  or  diluted  nitric 
^MKid,  small  filamentB  may  be  traced  from  the  spLinchnic  roots  upwards  as 
^V&r  as  tbe  third  gingUon,  or  eveu  as  fjir  as  the  first  (Beck,  in  the  "  Fhdo- 
Bophical  Trausactiona,"  Part  2,  for  1846). 

Gradually  augmented  by  the  successive  addition  of  the  aeveral  roots,  tbe 
ord  deaconds  obliquely  inivards  over  the  bodies  of  the  dorsal  Tertebro) ; 
ad,  after  perforating  the  crus  of  the  diaphragm  at  a  variable  point,  tcrmi- 
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natea  in  the  aemilnn.ir  gaagliou,  frequently  Bending  some  filaments  to  the 
renal  pleiua  SJid  tlie  suprarenal  body. 

The  splancluiic  nerve  is  remarkable  from  ita  white  colour  and  firmness, 
vbich  are  owing  t«  the    preponderance  of  the  spinal  uerve-fibres  in  its 

composition. 

In  tlie  cheat  the  great  aplancbtiic  D0^vl^  ii  nut  uufrequeDtty  divided  into  puts,  and 
forma  a  plexus  with  the  «mall  eplanchuic  □crvc.  Occasionally  alio  a  email  ganglion 
(ganglian  EplancUnicum)  ie  farmed  du  it  orer  the  last  ilorsal  vertebm,  or  the  tael  bat 
one  ;  and  when  it  jireaents  a  plcxtform  arrangement,  acrcral  small  ganglia  have  been 
obKrvcd  on  iU  divisions. 

la  eight  inatani^eA  out  of  a  large  number  of  bodies,  'Wrisberg  obwrved  a  fourth 
splanchnic  nerve  (nervns  splaachniuus  sopremaa).  It  is  ilcsctibcd  aa  formed  by 
oflaeU  (rum  Iho  cardiac  nerves,  and  Sram  the  loner  cerrical,  as  nell  as  somo  of 
the  upper  thoracic  gaoglia.  ("Obscrv.  Anatom.  de  Nerr.  Vlscerum  parlicala 
prima,"  p.  2E,  sect.  S,) 

SHALL   SPLANOHHIO    KEKVS. 

The  small  or  second  splanchnic  nerve  springs  from  the  tenth  or  eleventh 
ganglia,  or  from  the  neighbouring  part  of  the  cord.  It  passes  along  with  the 
]>receding  nerve,  or  separately  through  the  diaphragm,  and  ends  in  the 
cceliac  plexus.  In  the  chest  this  nerve  oft«n  communicates  nith  the  large 
sjilmichnic  nerve  ;  and  in  some  inntaiices  it  fumtBliea  filameuta  to  the  renal 
pluEUB,  especially  if  the  lowest  splanchnic  nerve  is  very  snuttl  or  wanUng. 

BSIAXLEST    SPLANOHNIO    NESVE. 

This  nervo  (ntrv.  reiialis  posterior— Walter)  ariaes  from  one  of  tlie  lowest 
thoracic  ganglia,  and  communicates  sometimes  vritb  the  nerve  last  described. 
After  piercing  t!m  diaphragm,  it  ends  in  the  renal  plexus,  and  in  the  inferior 
jjart  of  the  cceliac  plexus. 

LUMBAK   PART  OF  THE  GANGLIATED   CORD. 

In  the  lumbar  region  the  two  gangliated  corda  approach  one  another 
more  nearly  than  in  the  thorax.  They  are  placed  bnforu  the  bodiea  of  the 
vertobrtB,  each  lying  along  the  inner  margin  of  the  psoas  muscle  ;  and  that 
of  Ihe  right  side  is  partly  covered  by  the  vena  cava. 

The  ganglia  are  small,  and  of  an  oval  aha]>e.  They  are  commonly  four 
in  number,  but  occaaioually,  when  their  number  is  diminished,  they  are  of 
larger  size. 

CiiTineclunt  xcilJi  sjtiJial  nervei.~-lD  couaoquonce  of  tlie  greater  distance  at 
which  the  lumbar  ganglia  are  placed  from  the  intervertebral  foramina,  the 
brauchea  of  connection  with  the  apiual  nerves  are  longer  thau  iu  other 
parts  of  the  gnugliated  cord.  There  are  generally  two  connecting  branches 
for  each  ganglion,  but  tlio  number  is  uot  so  uuifonn  as  it  is  iu  the  chest ; 
nor  are  those  belonging  to  any  one  ganglion  connected  always  with  the 
name  spinal  nerve.  The  connecting  branches  accompauy  the  lumbar  arte- 
ries, and,  as  they  cross  the  bodiea  of  the  vertebra;,  are  covered  by  the 
fibrous  band^  which  give  origin  to  the  larger  psoas  muscle. 

Uruicreb. — The  branches  of  these  ganglia  are  uiicerLiin  in  their  number. 
Some  join  a  plexus  on  the  aorta  ;  others  descending  go  to  form  the  hypo- 
gastric plexus.  Several  fihuneuta  bth  diatributed  to  the  vertebrro  and  the 
ligaments  coimocting  them. 

SACKAL   PART   OF  THE  GANGLIATED   COKD. 
Over  the  sacrum  the  ganghated  cord  of  the  sympathetic  nerve  ii  much 
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Jiminintied  in  size,  and  gives  bnt  few  limuchea  to  tlie  viscera.  Itc  position 
OD  tbn  front  of  the  sacrum  is  lUong  the  inuer  Hide  of  the  anterior  sacral 
foramina;  and,  like  Ihe  two  series  of  thoso  furauiiiio,  t!ie  two  cords  appToach 
one  another  iu  their  progress  dowiiwarda.  The  upper  end  of  each  is  cou- 
nected  with  the  last  lumbar  (rmigUoii  by  a  tingle  or  a  double  intei^anglionio 
oot^l ;  and  at  the  lower  end,  the;  ore  connected  by  ineaua  of  a  loop  with 
a  single  median  ganglion,  ijati/ilion  impar,  placed  on  the  fore  part  of  the 
coccyx.  The  sncral  gniij^lLi  are  usually  five  in  number ;  but  the  variatioD 
both  in  size  and  nuiubor  ia  more  marked  iu  these  than  in  the  thoracic 
or  Inmbar  gangli.i. 

Connection  icilh  .i;;i'nai  nerres. — From  the  proximity  of  the  sacral  ganglia 
to  the  spinal  ncrrei  at  their  emergence  from  the  foramina,  the  com- 
mnnicatiug  branc!ief>  are  very  short:  theie  are  uniially  two  for  each  gangUon, 
and  these  are  in  some  casea  connected  with  difleri:ut  sacral  nerves.  The 
«occygual  nerve  commliuicatea  with  the  lost  sacral,  or  the  coccygeal  gangUon. 

Branches. — The  branches  proceediug  from  the  sacral  ganglisi  are  much 
snuUler  thaji  those  from  other  ganglia  of  the  coril.  They  are  for  the 
moat  port  expended  on  the  frout  of  the  sacrum,  aud  join  the  corresponding 
branches  from  the  oppueite  side.  Some  filameuta  from  one  or  two  of  the 
first  ganglia  enter  the  hypogastric  plexus,  while  others  go  to  form  a  pleiua 
on  the  middle  sacral  artery.  From  the  loop  oonnoctlng  the  two  corda  on 
which  the  coccygeal  ganglion  is  formed,  fil^imentH  are  given  to  the  ooocys 
and  the  ligaoieDts  ab^nt  it,  and  to  the  ooecygeal  gland. 


P^. 


DOOOTGEAL   OLAND. 


Under  this  name  haa  been  described  by  Luschka  a  minute  structure, 
ich  has  ninco  received  the  attention  of  a,  number  of  writers.  It  ta 
naually,  according  to  Luschka,  of  the  size  of  a  lentil,  and  sometimes  aa  large 
KB  a  Bmall  pea  ;  its  colour  is  reddi)<h  grey  ;  its  surface  lobuluted  ;  and  it 
oocupies  a  hollow  at  the  tip  of  the  coccyx,  between  the  teiidoiia  attached  to 
that  port.  It  roci^ives  t^ruiiniil  twiga  of  the  middle  sacral  artery  and 
minute  filaments  from  the  gnnglion  impar.  it  ccnsitita  of  an  nggregatintt  of 
grains  or  tobiiles,  which  in  some  instances  remain  separate  one  from 
another.  These  lobules  ore  principally  comjiosed  of  thick-walled  cavities  of 
vesicular  and  tubular  appo'irauco,  deBcribed  by  Luschka  and  subsequent 
writers  as  closed  follicles  filled  with  cellular  contents,  but  recently  demon- 
ntmted  by  Jidius  Arnold  to  be  clumps  of  dilntod  tind  tortuous  small  arteries, 
with  thickened  muscidnr  and  epithelial  coats.  Nerve-cells  are  found  scattered 
in  the  stroma  of  the  organ. 


i 


The  corcjgeal  gland  is  a  Btruoture  evidently  of  a  similar  nature  to  the  ganglion 
iDterrarotimm.  the  principal  ilincrencea  apjiuiently  being,  thiit  (he  gtomcruli  of  the 
ganglion  inttrcaroticum  are  pri^iluccd  principally  by  the  convolution  and  ramificaticn 
of  arterial  tvi^,  while  in  Ihe  coccy^iil  gland  there  is  dilatation  of  the  branches 
uiil  thirkening  of  llicir  irulls;  and  that  the  iirn'ous  element  is  mure  developed 
in  Ihe  intercarotid  ganglion  ihuD  in  the  coccygeal  gland.  Arnold,  villi  Lasehka, 
nppcarg  inclined  to  coniiidcr  both  strnclures  as  ullieil  in  nature  to  the  suprarenal  cap- 
Eules.  According  to  Arnold,  there  is  always  a  nuinh^r  of  email  grape-likv  sppea- 
dages  on  the  coccygeal  part  of  Ihe  middle  sncral  arlcry,  microscopic  in  tiizc,  hut 
nmilar  in  nature  to  the  lohnlea  of  which  the  coccjgcal  gland  is  composed.  (I.uBchka, 
"Der  Himenhong  urid  die  SlciBsdruse  desMisnschcn."  Berlin,  I860.  Alao"Anat. 
A.  Manach.,"  vol.  iL,  part  2,  p.  1H7.    Juliua  Arnold  in  Virchow's  "  Archiv,"  March, 
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B.    THE  OREAT  PLESUSES  OF  THE  SYMPATHETIC. 

Under  this  Lend  may  be  included  ccrtnin  large  plesoees  of  nerves  placeicl 
fiirtht't  fcirwnrds  iti  the  visceral  cavity  than  the  guogliated  cords,  aud 
furnishing  bruichen  to  the  viscera.  The  priucipal  of  these  plojuaes  are  the 
cardiac,  the  solftr,  and  tho  hypogastric  with  the  pelvic  pleiusM  prolouged 
from  it.  They  are  coropoBed  of  assemblages  of  nerves,  or  of  nerves  and 
guiglia,  and  firom  them  sm&lloT  plexuses  ate  derived. 

CARDIAC  PLEXUS. 

Tills  plexus  receives  the  cardiac  bnmches  of  tho  cervical  ganglia  and  tlioEe 
of  the  pneumo-gastric  nerves,  and  from  it  proceed  tho  nerves  which  supply 
the  heart,  besides  somo  ofisets  which  contribnte  to  the  ocrvoos  supply  of 
the  lungs.  It  lies  upon  the  norta  and  pulmonary  artery,  where  these  vessels 
are  in  contact,  and  in  its  network  are  distinguished  two  parts,  the  superficial 
and  the  deep  cardiac  plexuses,  the  deep  plexus  being  seen  behind  the  vessels, 
and  the  superficial  more  in  front,  but  both  being  closely  connected.  The 
branches  pass  from  these  plexuses  chiefly  forward  in  two  bundles,  accom- 
panying the  coronary  arteries. 

anrBRFiciAi.  cardiao  rLEXtrs. 

The  superficial  cardiac  plexus  lies  in  the  concavity  of  tho  arch  of  the 
aorta,  in  front  of  the  right  branch  of  the  pulmonary  artery.  In  it  tho 
anperhciat  or  first  cardiac  nerve  of  the  sympathetic  of  the  left  side  tenni' 
nates,  either  wholly  or  in  part,  toother  with  the  lower  cardiac  branch  of 
tho  left  pueumo-guAtric  nerve,  and  in  Nome  cases  alnu  that  of  tlie  right 
lido.  In  the  Biiporfitjnl  plexus  a  small  ganglion,  the  ijaiuiUaii  of  H'ritbtrg, 
is  frequently  found  nt  the  point  of  union  of  the  nerves.  Besidea  ending  in 
tlui  anterior  coronary  plujua,  the  superficial  cardiac  funiishos  laterally 
filaments  along  the  pulmonary  artery  to  the  anterior  pulmonary  plexus  of 
the  left  side. 

VKBP    GAKDIAC    PLKXUS. 

The  deep  cardiac  plexns,  much  larger  than  the  superficial  one,  is  placed 
behind  the  arch  of  the  aorta,  between  it  and  tho  end  of  the  trachea,  and 
above  the  point  of  division  of  the  pulmonary  artery. 

This  ploxTia  receives  all  the  cardiac  branches  of  tho  cervical  ganglia  of  the 
■ympathotic  nerve,  except  tho  first  or  superficial  cftidiac  ni^rve  of  the  left 
aide.  It  likewise  receives  the  cardiac  nerves  fumiahod  by  the  vagiis  and  bj 
the  recurrent  htryngeal  branch  of  that  nerve,  with  the  exception  of  the 
left  lower  cardiac  uervo. 

Of  the  branches  from  the  riijht  siile.  of  the  plexus,  tho  greater 
number  descend  in  front  of  the  right  pulmonary  art«ry,  and  join  branches 
from  the  superficial  part  in  the  formation  of  the  anterior  coronary  plexus, 
while  tho  rest,  passing  behind  the  right  pulmonary  artery,  are  distributed 
to  the  light  auricle  of  the  heart,  and  a  few  filaments  are  continued 
iiito  the  posterior  coronary  plexus. 

On  the  le/t  tide,  a  fow  brsnclies  pass  forwards  by  tho  ude  of  the  ductus 
arteriosus  to  join  the  superficial  cardiac  plexus  ;  but  the  great  majority 
end  In  the  poBterior  coronary  plexus. 

The  deep  cardiac  plexus  sends  filamouts  to  tho  iLntcrior  pulmonary  jilexin 
on  each  lidu. 


SOLAR  PLEXUS.  flSP. 

CosowjRY  Plcxitsu. — TI18  aiUrrt-r  mmruirii  plariii.  formeii  at  Em  from  the 
fibroa  of  tlic  superficial  carttiac  picxua,  yrnsBca  forwanLi  btlween  the  »cni»  and  pnl- 
monaij  nrtcry.  and,  having  iwtivcd  bd  a^ooision  of  Blirei  from  tike  deep  oMdiac 
picins,  follows  the  course  c.f  tlie  left  or  anterior  coronary  artery. 

The  jK'Mtrior  coronary  (Jfj-u.,  dtrivcJ  ciiiully  from  the  left  part  of  the  deep  car- 
diac pi  eiiu,  Ijut  joined  bv  ncirea  from  the  riglitp'irtion  of  tliatpleiu*.  BiirrounJiuglba 
bmwIiH  of  the  righl  coronarr  tilers  accompanj  them  to  the  back  of  the  heart. 

fiwTDiu  filament*  ramify  in  great  number  under  the  lining  jncnibrane  of  th« 
nesrl.  They  are  not  bo  easily  diatingulshod  in  in»n  a*  in  some  animala.  In  the 
heart  i<t  \hv  calf  or  lamb  tbcy  are  itistiactly  seen  willioul  di**eolion,  rqnnin?  in  lines 
which  croM  obliiinely  the  radsoiiliir  fihrca.  lieinik  vaA  the  Grit  to  olwerve  that  those 
Insnghe*  ue  furnished  with  amsll  ganglh^  btith  on  the  Hurfaee  and  in  the  muscular 
MbatMM.    (.U>Ulcc'a"Aruhii',"tS440 
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The  RoUr  or  opigaalric  ploxiu,  irhich  is  the  krge«t  of  the  prevortol) 
centres,  U  placed  at  tlie  npper  part  of  the  abdomen,  Luliiud  tbu  Htomitcli,  itnd 
in  front  of  the  itorta  and  the  pillars  of  the  diaphnigta.  Surrouinliug  tbs 
origin  of  the  cceliac  axis  and  the  upper  inesenteriu  antery,  it  occupies  the 
interval  betweou  the  suprarou^il  bodies,  aod  eitetids  tjoHTiiwurdi  aa  far  as  the 
puicroas.  The  pliauB  consi.itB  of  nervous  cords,  with  several  ganglia  of 
varions  lizea  connvcted  with  tiicm.    The  Inigu  Bptauuliuic  uon*eit  of  both  tdilos, 

d  Bome  bnuichi-^s  of  the   pueiinio -gastric,   termiiiato  in  it.      Tlte  braiichoi  1 
iven  off  from  it  are   very  numerous,  uui  nccumpiitiy  the  artorius  to  tbo  ' 

incijial  viscera  of  the  nbJomou,  confctitutiiiy  so  mony  «ccoiidary  pleiuses 
the   vesstls.      Thus  diftphrnKmNtic,  ciulino,   renal,  uiosoiiterio,  and  other 
pleliiaea  are  recognised,  which  follow  the  ctirresjioiiiliug  arUiries. 

StmUyitiur  gitii-jliix. — Tho  solar  plexus  contain'',  as  altt^aily  mentioned, 
aevenl  ganglia  ;  and  by  the  prusoiica  of  these  bodies,  and  their  size,  it  ia 
diatinguithed  from  the  other  prevertebral  plexuaea.  The  ttro  i>rincipnl 
ganglionic  ouwses,  named  lemilunar,  though  they  have  often  Uttle  of  the 
form  the  name  implies,  occupy  the  upper  auil  outer  part  of  the  plexus,  one 
on  each  side,  and  are  placed  close  to  the  saprareual  bodies  by  the  side  of 
the  cojliuc  and  the  superior  nieseuturic  arteries.  At  the  upper  end,  which 
is  expanded,  each  gauglion  receives  the  great  BpLiuchuic  nerve, 
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DiiPmueuiTTO  Plexds. — The  nerves  (inferior  dinphragmatle)  composing  this 
pleina  are  derived  from  the  upper  pari  of  the  seniilunar  ganglion,  and  are  larger  on 
the  right  than  on  the  left  «ide,  At'companylng  the  aitericit  along  the  luwer  surface 
of  the  illapliragm,  the  ncrru^  nink  into  the  subntance  of  the  musi'lc.  They  fuinuh 
some  filameuls  to  the  supturunal  biHly,  and  join  with  the  itpiaul  phrenic  nerves. 

At  the  riL^bt  side,  on  the  under  cnrlace  uf  the  diajihiai^m,  and  near  the  suprarenal 
body,  there  is  a  arnall  gangUen,  f/nnfftion  (Iiophrnfptiatimm,  wlueh  marks  the  June- 

tiun  betirecn  tlie  phrenic  nerves  of  the  spinal  and  symgiallictiu  aystems.     From  this 

^^■piall  ganglion  6lamcuts  arc  distributed  ta  the  ven:>  cava,  the  HUjirarcnal  body,  and 
^^■e  heimtic  plexus.  Un  the  left  aide  tiic  ganglion  is  wanting,  but  Boutu  hlumenta  aro 
^Hkotonged  Id  the  hepatic  plexus. 

^H  SDra-iiEKitL  PLEXt's. — The  suprarenal  nerves  issne  from  the  solar  plexus  and  the 
nater  part  of  the  semilunar  gangtinn,  a  few  filamcats  licing  siMed  from  thediaphrag- 
matii*  nerve.  They  are  shurt,  but  numerous  in  compjirison  with  the  size  of  the  body 
•bich  they  supply  :  they  enter  the  upper  and  inner  parts  of  the  suprarenal  cap- 
uile.  I'bese  nerves  are  continuuu^  bclotr  with  the  reunl  plexus.  1'he  picius  is 
joined  by  branches  from  one  of  the  splanchnic  nerves,  and  presentH  a  gniiglion 
ig-iii{ll.  ij-l'iii'-hiiK'nuiira-r'iiiitt],viierc  it  ia  connected  with  those  branches.  The 
iiu  ftnd  ganglion  arc  smaller  on  the  left  than  on  the  right  aide. 
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495.— Dunn  1.HH1TI0  Tn«  St  thi  Srid'iTacTia  Ciftoaf  tai  Riodt  Sipi,  with 

m  PimOIFAL  QlFOLU,  PlBIUSSS,  iUID  Neiitm9. 

Tbi«  Sgim  ii  repMUd  in  illoatmioa  at  th«  ■7mpaClieue  Dene*  ia  (ba  lower  h>lf  of  the 
boJy. 

e,  aaperiirr  eertical  ganglion;  if,  ■acood  or  middle;  e".  inrariur :  fmm  cocb  nf  theaa 
ganglia  oaniiao  narrM  (deep  oQ  thia  aide)  tra  aeea  deuaoding  tu  Ihe  csrdiao  (ileiiiB  ;  d  1, 
tiameiiattaij   bel^w  tbe   firat  dorsal  fljmpaLhfitic  g»agUaa  ;  dti,    ia  appo^ita   tha 
Bitb  1  n,  first  lumbar  gingtian  ;  eg,  the  tenninsl  or  coOBjgeal  gsngUon  ;  pp,  [ihnTjage,d, 
ad.    lowfr  dcwu,  intjogeol   pleiug ;  pi,  posterior  (lalmaD&ry  pleiui  iprakdiog  fn>ui  Iba 
neumo-grutrie  oa  Ibe  back  of  the  right  bronohus ',  ca,  ou  the  Mrta.  the  cardiac  ploiiia, 
onrdii  vhioh,  in  addition  V>  the  cardiac  oorrea  from  Ibe  three  cerrical  ijmpitbvtic 
ngliiw.  other  braaabes  are  Men  deacenrliug  from  tbe  pueuoiagutrio  and  recan^at  nervei  ; 
,  right  or  pHiterior»  aad  eo,  laft  or  anterior  coronary  plof  ua  ;  o,  c^iophagcal  pleJdui  in 
J  meahea  on  tbe  gullet;  ip,  ureal  aplaochoic  nem  forToe-l  b;  hi^an^ib^  from  the  fifth, 
tb,  aeTaDth,  eighth,  and  ninth  dorsa!  g-ioglia ;    +,  small  sptanchnlc  from  the  ninth 
nd  tenth  ;  +  +,  anuUest  or  third  B|jIaacbaio  from  tbe  elcTecth  :  tbe  fint  and  nociinil  of 
iarB  ihairn  joining  tbe  ioUt  pteioa,  to  ;  the  third  deaoending  to  tbe  renal  plains,  re; 
oting  brsndieB  between  the  aoUr  plexua  and  tbe  pneamo-gutrio  nerrea  an  also  re- 
1 ;  pn',  ahore  the  place  where  the  right  pneanio-gaatrie  paasea  M  the  lower  or 
■  anrfue  of  tbe  stoEDoch  ;  pn",  tbe  left  distribcited  on  the  anterior  er  upper  snrfibse 
De  cardiao  portioo  of  the  orgiin ;  fr.'m  the  solar  plexua  large  brancbei  are  seen  aur- 
ruuuiling  the  cirl^ries  of  tbe  ccuIulo  axis,  sod  descending  to  tiiJt,  tbe  superior  lOf^j^taterio 
pleiui ;  oppasilfl  to  this  is  an  iudicaliiin  of  the  soprareoitt  pleius ;  beljw  re  (tbe  renal 
>l«iut),  the  apermatic  plexus  ia  alao  iadic&ted  ;  ao,  on  the  front  of  tbe  aorta,  marks  the 
Ikortic  pleioB.  fornied  b;  nerves  deaeending  from  tbe  solar  and  anperior  mesenleric  plvmsea 
^m  the  lumbnr  eanglia;  mi.  tbe  inferior  mriHuteric  plexus  anrrounding  tbe  cor- 
ding arterj ;    /«_v,    hypogastric  plexus    placfd    between  the  eommon  iliac  Te^aels, 
neeted  above  with  the  aortic  pit-iui,  recaiving  nerves  from  the  lnwer  lumhar  gnngliii. 
nd  dindiog  below  into  tbe  right  and  left  pelric  or  inferior  byp'jpistric  plemsea  ;  pi,  tbe 
^bt  pelfic  plexna  ;  from  tliia  the  nervts  di^ecending  are  joined  bj  those  from  the  plexus 
[(ID  tbe  superior  hemorrhoidal  lessel,  mi,  by  sjmpnthctic  norrea  from  the  aacral  gaoglia, 
.  bj  numerous  visceral  nervts  from  the  third  and  fourth  aaaral  apinal  nerves,  and  there 
|V«  thni  forined  the  rectal,  vesical,  and  other  plexosea,  which  ramif)'  upon  the  viscent  from 
cbind  forwards  and  from  below  upwards,  as  towards  tV,  and  r,  the  rectum  and  bladder. 


RiXAL  Pl«xo9.— The  norves  forming  the  renal  picxas,  fiilccn  or  twcntj  in  nnmbcr, 

emanate  for  the  most  p]Ut  fnim  the  out«r  part  of  tbe   acmilunor  ganglion  ;    bat 

■ome  are  added  from  the  solar  plexus  nnd  the  aurtic  plexus.     Moreover,  fibi  men  (a  from 

the  amaUest  splanchaic  ni^rvc,  aikd  occasiooally  frou  tbe  other  sgilanulinic  uervea, 

Uermlnate  in  the  reuol  pleiui     Id  their  courae  along  the  renal  artery,  ganglia  of  dif- 

jercnt  uzea  are  formed  oa  these  nerves.     Lostij,  dividing  with  the  bmuchinj;  of  the 

e\j  tbe  Dorveii  fillow  tbe  reuai  arteries  int^  tho  dubstancc  of  the  kidney.     On  the 

ght  lido  some  filamenU  are  furniiibed  to  the  vena  cava,  Iwbiud  which  the  ptexiu 

I  with  the  renal  orter;;  and  others  go  to  form  tbe  spermatic  pleioa. 
SnuiiTia  Plbxgb.— This  i>mall  plcxns  iMmmences  in  the  renal,  but  receives  in  its 
I  along  the  apermatic  art^i^'  an  accession  from  the  aortic  plexus.    Continuing 
to  the  testis,  the  spermatic   nerves   arc   connected  with   others  vMuh 
□pany  the  vaa  deferens  and  its  artery  from  tho  pelvis. 
In  the  female,   iJic  plexus,  like  the  atterj',  is  distributed   to  the  ovary   and  the 
otcrns. 

CiiLilc  Plexus. — This  pTcxns  is  of  lai^e  size,  and  is  derived  from  the  fore  part 
of  the  great  epigaelric  ploim.  It  surrounds  tbe  ctEliac  axis  in  a  kind  of  membrft- 
oaoa  abeatb,  and  subdivides,  with  the  artery,  into  coronary,  hepatic,  and  Bplenie 
plexuses,  the  brnncbea  of  which  form  iximmnnicationB  eorrcspouding  with  the  arches 
arterial  anastomosis.  The  plexus  receives  olfi^ets  from  one  or  more  of  the 
ptanebDJo  nervea,  and  on  the  left  aide  a  branch  from  the  pneumo-gaatric  nerve  is 
oontinued  into  it.    (Swan.) 

The  (fjroniiry  planu  ia  placed  with  ita  artery  along  the  email  eurvature  of  tbe 
omach,  and  unites  wilii  the  nerros  which  accompaay  the  pyloriu  orlery,  as  well  aa 
rith  branches  of  the  paenmo-gantric  nerves.      The  nervea  of  thia  plciu.i  enter  the 
'  nutln  of  the  nlcmocb,  after  mnning  a  short  distance  beneath  the  peritoneum. 

Tbe  hrpolir  filexat.  the  largest  of  the  three  divisions  of  the  eoetiac  plexus,  aaeenda 

I  with  the  hepatic  vessels  and  the  bile-duct,  and,  entering  the  sulutance  of  tbo  liver, 
L i. 
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nmtfjes  on  llie  brunclie*  of  tlii.>  ycim  portn  ami  tbe  hepitic  utcr;.  Olfxt*  from  the 
Ml  pucnmo-gutric  uid  diaplinu^iiialic  Dervcs  Join  tbe  bepiljc  pluaa  at  the  Utl 
lide  of  the  renels.  From  tbii  plexni  GlAmeDla  ue  fnmUhed  U>  tlie  right  sapia- 
renal  pleiiu,  m  well  u  other  (erotidu^  pioiuse*  which  fallow  the  bruncli«a  oC  tbe 
hepatic  arterj.  Thue  there  ii  a  rjHic  pleiiu  lu  the  gsll  btaJder;  aiiil  ihi^re  un 
pflorie,  fflutro^iploie,  uid  gatlnt-iltuideiial  plexoses,  which  mute  with  corouuy, 
■picnic,  and  mesenteric  nerrei. 

The  tpiesic  pleau,  ntiitiiiae<l  od  tbe  spleoie  arter;  aad  its  bnuichei  into  the 
iDbduice  of  the  spleea,  is  reinforced  at  its  b^aniag  by  hranchei  from  tbe  left  Mmi- 
luoxr  ganglion,  and  \ij  a  fiUmenl  from  the  right  ngni  nerre.  It  (timiBbcB  tbe  10 
Ijaitro^iploic  and  jtaiuirtiilic  plexuses,  vbicb  coune  along  the  correspanding  braadM* 
of  the  eptcoic  alter;,  and,  Uke  the  Te*4els,  are  dittriUited  to  the  stomacli  and 
pancreas. 

SupcKioB  HE9Bxiiaio  pLExca. — Tbe  plexus  anMmpanjing  the  Riperior  taofenterio 
Utet7,  wbilcr  in  colaar  and  firmer  tluu  cither  of  the  preceding  oOiteU  of  the  nlar 
ptciiu.  cDVclupcs  the  artery  in  a  membniaiform  eheath,  and  let'ciTct  a  prolongBtion 
from  tlie  junctiuo  of  tbe  right  pnenmo-g^tric  ocrre  with  the  coliac  pleioa.  New 
tbe  rout  of  the  artery,  gangtionic  moMCj  (gaagl.  meaeraica)  occur  in  connection  with 
tbe  Derrcs  of  tbiii  plciua. 

Tbe  offiwti  of  the  pleiui  are  in  name  aad  distribution  the  «amc  aa  tbe  veotela 
In  their  progrcu  to  tiic  intestine  aome  of  tbe  nerres  quit  Ibc  arteries  which  first  sap- 
ported  tbcm,  and  arc  directed  forwards  in  the  inlcrv:i]a  belKccn  tbe  vessela.  As  tkef 
proceed,  (bcj  divide,  and  unite  with  lateral  bntncbca,  likr  the  arteries,  bat  withoat 
the  tame  regularity  ;  they  finally  pais  upon  the  intestine  [itong  the  line  of  altacbmcut 
of  tbe  mescDicij. 

Tne  jtoBiic  PLBxvs. 

The  Bortio  or  intennoBeiit«ric  plexus,  placed  along  the  abdominal  aorta, 
and  occupying  the  interval  between  tbe  origin  of  tbe  superior  and  inferior 
meeenteric  arteriea,  consista,  for  tho  meet  port,  of  two  lateral  portions, 
connei.'ttid  with  the  semilunar  ganglia  and  ronal  ploxuses,  wliicli  are  extended 
on  the  aides  of  tho  aorta,  and  which  meet  in  aereral  larger  commuuicatiDg 
bnuichea  over  tlie  middle  'jf  that  vessel  It  is  joined  by  branches  from  soma 
of  the  lumbar  ganglia,  and  presents  not  unfrequently  one  or  more  distinct 
ganglionic  enlargements  towards  its  centre. 

The  aortic  ploiua  furnishes  the  inferior  mesenteric  pleins  and  part  of  the 
apermntii:,  gives  some  htameuts  to  the  lower  Tend  cava,  and  ends  below 
in  tbe  hypogastric  plexus. 

iKrKBlon  Mkeejitebio  PtEins. — This  plexus  is  derived  principally  from  the  left 
lateral  part  of  tbe  aortic;  plexus,  and  el'jeely  nurrounda  with  a  network  tbe  inferior 
mcseuterie  artery.  It  distributes  nerves  to  the  left  or  dei*ccnding  part  and  tbe 
nigiDoid  flexure  of  tbe  eolun,  and  assists  in  eapplyisg  the  rectum.  The  nerve*  of  this 
plcins,  like  tlioec  of  the  sui>criDr  mesentcrin  plexus,  arc  Gnn  in  texture,  and  of  a 
whitish  colour. 

The  liiHheat  branches  (those  on  tbe  left  colic  artery)  are  oonneot«d  with  the  bat 
brancbei!  (middle  colic)  of  the  auperior  mesenteric  plexus,  while  others  In  the  petrU 
unite  with  oflicl*  ilwivcil  froni  the  pcUic  picioa. 

HTPOGASTRIO  PLEXUa 

^^  The  hypogastric  plexus,  tbe  asBcniblagu  of  nenes  destined  for  the  snppl/ 

^H  of  tho   viscera  of  the  jHilvis,   lies  invested  in  a  sheath  of  dense  connective 

^H  tissue,  in  the  interval  between  the  two  common  iliac  arteries.     It  is  formed 

^H  by  eijjbt  or  ten  nerves  on  escb  side,  wbicli  descend  from  tbe  aortic  plexus, 

^1  receiving  considerable  branches  frnm  the  luiulwir  ganglia,  and,  after  crossing 

^H  tho   common   iliac  artery,  intorUice    in   the  fonn  of  a  dat  plexiform   maw 

^"  [ilnccd   in   front  of  the  lowest  lumbar  vertebra.      Tlie  plesus  contAtni  no 


^ 
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[distinct  gnnglLi.  At  the  lower  end  it  dividoa  into  two  parts,  which  aro 
irectod  forwftTilB,  one  to  each  side  of  the  pelvic  viscerit,  and  form  the  pelvic 
Jesiuea, 


PELVIC  PLEXUS. 

da  pelvic  or  inferior  hypogastric  plesngeB,  one  on  each  ude,  are  ploceil  in 
the  lower  part  of  the  pelvic  cavity  by  the  side  of  the  rectum,  and  of  tha 
Tagtna  in  the  female.  The  nerves,  prolonged  from  the  hypogastric  plexus, 
eDtdr  into  repeated  comnmnicationa  as  they  descend,  and  form  at  the  points 
of  coonection  small  knots,  which  contain  a  httle  ganglionic  matter.  After 
deeeendiiig  sorne  way,  they  become  united  with  branches  of  the  spinal 
,  nervea,  as  well  aa  with  a  few  offaots  of  the  Bocral  ganglia,  and  the  union  of 
all  coastitntea  the  pelvic  plexus.  The  spinal  branches,  which  enter  into 
the  plexus,  are  fumiahod  from  the  third  and  fourth  s.ioral  nerves,  especially 
the  third  ;  and  filaments  are  likewise  added  from  the  flrst  and  second 
Bacral  nerves.  Small  gauglia  ore  formed  at  the  place)  of  union  of  the  spinal 
Berrea,  aa  w^  aa  elsewhere  in  the  plexus  (plexus  gatigliosue — TiLulemann), 

From  the  plexus  so  constituted  numorouB  nerves  are  diatributoil  to  the 
pelvic  viscera.  They  correspond  with  the  brancliua  of  the  intiiniid  iliac 
artery,  and  vary  with  the  sex  ;  thus,  besides  hcemorrhoidiU  and  vesical 
oervea,  which  are  common  to  both  sexes,  there  are  nerves  special  to 
each  : — namely,  in  the  male,  for  the  prostate,  vesicula  scniinalis,  and  vos 
deferens  ;  in  the  female,  for  the  vagin.'i,  uterus,  ovary,  and  Fallopian  tube. 

The  nerves  distributetl  to  tha  uriuury  bladder  and  the  vagina  contain  a, 
larger  proportion  of  spinal  nerves  thau  those  furnished  to  the  other  pelvic 
TiMera. 

lurKZiOB  H^EMoURHOinAi,  Nskves.— These  slender  nerves  proceed 
from  the  back  part  of  the  pelvic  plexus.  They  join  with  the  nerves 
(superior  htemorrhoidal)  which  descend  with  the  inferior  meaentcric  artery, 
I  and  penetrate  the  coats  of  the  rectum. 

Vesioai.  Plexch.^ — The  nerves  of  the  urinary  bladder  are  very  numerous. 
They  are  directed  from  the  anterior  part  of  the  i^lvic  plesus  to  the  side 
and  lower  part  of  the  bladder.  At  first,  these  nerves  accompany  the  vesical 
blood-vessels,  but  afterwards  they  leave  the  vessels,  and  subdivide  into 
minnte  branches  before  perforating  the  muscular  coat  of  the  organ. 
Secondary  plexuses  are  given  in  the  male  to  the  vas  deferens  and  the 
LTeaicnla  seminolis. 

The  ncrres  of  the  vom  dtfereni  ramify  round  that  tube,  and  commuuicato 
in  the  spermatic  cord  with  the  nerves  of  the  spermatic  plexus.  Those 
furnished  to  the  vriicu/a  ^emiiiaiw  form  an  interWement  on  tha  vesicula, 
and  some  branches  penetrate  its  substance.  Otlier  filaments  from  the 
prostatic  nerves  reach  the  same  structure. 

Prostatic  PtEXtJa. — The  ner^'es  of  this  plexus  are  of  considerable  size, 

'  xnd  pass  onwards  between  the  prostate  glani.1  and  the  levator  ani.     Some  arc 

fumiF^hcl  to  the  prostate  aud  to  the  vesicula  seminalis ;  and   the  plexus  is 

I  then  continued  fonrards  to  supply  the  erectile  substance  of  the  penis,  where 
its  nerves  are  named  "  cavernous." 
■CarenuHta  nerra  at  the  penis. — These  are  very  slender,  and  difficult  to 
disacct  Continuing  from  the  pro.'itatic  plexus  they  pass  onwards,  bem/ath 
the  arch  of  tha  pubes,  and  through  the  muscular  structure  connected  with 
the  niembninoua  part  of  the  urethra,  to  the  dorsum  of  the  punia.  At  the 
■nterior  margin  of  the  levator  ani  inusete  the  c.tvernniis  nerves  are  joined 
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hy  some  short  filaments  from  the  pudic  nerre.  After  difitribuHng  twiga  to 
the  fore  part  of  the  prostate,  these  nerves  diride  into  branches  for  the  erectilu 
Bubatanco  of  the  penis,  as  followa  ; — 

Small  cavtmoHs  iitrvea  (Muller),  which  perforate  the  Sbroiis  covering  of 
the  corpus  cavemoeiun  near  the  root  of  the  penis,  and  end  in  the  erecule 
substance. 

The  large  eavtrnow  neroe,  which  extends  forward  on  the  dorsum  of  the 
penis,  and  dividing,  gives  filaments  that  penetrat«  the  corpus  cavemosum, 
and  pass  with  or  near  the  cavernous  artery  (art.  profunda  penis).  As  il 
continues  onwards,  thU  nerve  joins  with  the  dorsal  branch  of  the  pudic 
nerre  about  the  middle  of  the  peuLs,  and  is  distributed  to  the  corpoa 
caveruosum.  Branches  from  the  for^;oing  nerves  reach  the  corpus  spongi- 
osum urethrw.  (Miiller,  "  Ueber  die  organischen  Nerven  der  erectilen 
miiuulichen  Geschleohteorgane,"  &c.  Berlin,  1836.) 

Kbrves  of  the  Ovary. — The  ovarj  is  supplied  chiefly  from  (he  plexus 
prolonged  on  the  ovarian  artery  from  the  abdomen  ;  bat  it  receives  another 
oSmt  from  the  uterine  nerves. 

ViGiNiL  Plexus. — The  nerves  furnished  to  the  vagina  leave  the  lover 
part  of  the  prlvic  plei.us — that  part  with  which  the  spinal  nerves  are  more 
particularly  combined.  They  are  distributed  to  the  vagina  without  pre- 
viously entering  into  a  plexiform  arrangement  ;  and  they  end  in  the  erevtiJa 
tissue  on  the  lower  and  anterior  part,  and  in  the  mucous  membrane. 

Nerves  of  thb  Dtbrus. — These  nerves  are  given  more  immediately 
from  the  lateral  fasciculus  prolonged  to  the  pelvic  plexus  from  the  hypo- 
gastric plexus,  above  the  point  of  connection  with  the  sacral  nervea. 
Separating  opposite  the  neck  of  the  uterus,  they  are  directed  upwards  with 
the  blood-vesBels  along  the  side  of  this  orgnu,  between  the  layers  of  its 
broad  ligament.  Some  very  slendei-  filaments  form  round  the  arteries  a 
plexus,  in  which  minute  ganglia  are  found  scattered  at  intervab,  and  these 
nervi'B  continne  their  course  in  the  substance  of  the  organ  in  connection 
with  the  blood-vessels.  But  the  larger  part  of  the  nervts  soon  leave  the 
vessels ;  and  after  dividing  repeatedly,  without  commuiiicatitig  with  eoch 
other  and  nithout  forming  any  gangliform  enlargements,  sink  into  the  sub- 
stance of  the  uterus,  penetrating  for  the  most  part  its  neck  and  the  lower 
part  of  its  body.  One  branch,  continued  directly  from  the  common  hypo- 
gastric plexus,  reaches  the  body  of  the  uterus  above  the  rest  ;  and  a  nerre 
from  the  same  source  ascends  to  the  Fallopian  tube.  Lastly,  the  fundus  of 
the  uterus  often  receives  a  branch  from  the  ovarian  nerve.  (Fr.  Tiede- 
maun,  Tab.  Nerv.  Uteri,  Heidelberg,  1822  ;  Robert  Lee,  in  Phil.  Trans., 
1841,  1842,  1840,  and  1849;  Wid  Snow  Beck,  in  PhU.  Trans.,  1846, 
part  ii.) 

The  iifTca  of  the  gravid  ufcn>i  have  been  frequently  inTestigated, 
with  a  view  to  dincover  if  they  become  enlarged  along  with  the  increase 
in  size  of  the  organ.  It  is  ascertaiued  that  the  incrraae  which  takes  place 
is  confined,  for  the  most  part,  to  thickeiiiiig  of  the  fibrous  envelopes  of 
the  nerves  ;  but  it  appears  also,  from  the  researches  of  Kilian,  th.\t  fibres 
furnished  with  &  medullary  sheath,  which  in  the  uuimpregnated  state  of  the 
uterus  lose  that  sheath  as  they  proceed  to  their  distribution,  in  the  im- 
pregnated condition  of  the  uterus  continue  to  be  turrouuded  with  it  oa 
they  run  between  the  uiuscular  fibres.  (Farre,  in  SupiJemeut  of  Cycla('Rdi» 
of  Auat.  and  Pby&,  "  Uterus  and  Appendages.") 
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IV.  ORGANS  OP  THE   SENSES. 

In  this  place  it  ie  inteuded  to  describe  the  organs  of  ^^'ht,  hearing  and 
uelliQg,  which,  considered  with  rufereuco  to  their  anutomy  and  derelop- 
Dent,  BTO  regarded  as  the  higher  orgajis  of  special  aense.  The  description 
the  ofsan  of  tonch  is  given  slung  with  the  skin  in  the  histological  purl 
the  work,  »nd  that  of  the  organ  of  taste  along  with  the  deacriptire 
atomy  of  the  digestive  system. 


THE  EYE. 

The  oi^an  of  vision,  strictly  speaking,  conaistB  only  of  tho  ball  or  glob« 

the  eye,  a  spheroidal  structure  eactoaed  by  strong  membranous  coverings,  j 
Bivtng  the  optic  nerve  posteriorly,  and  cont:uning  the  scjisitive  termina- 
I  of  that  nerve,  together  with  a  aeries  of  transparent  media,  which  cousti- 
'  tute  an  optical  inatniment  of  variable  focws,  through  which  the  rays  of  hght 
are  tmnamitted  to  tho  sensitive  part,  and  so  brought  into  focus  as  to  form 
upon  it  a  distinct  inverted  image  of  the  objects  from  which  they  proceed.  But 
there  are  likewise  various  structures  external  to  the  oyobail  which  contribute 
to  the  production  of  perfect  vision,  such  as  tho  straight  aud  oblique  musclea 
by  which  the  eyeball  is  moved  in  diJfurent  directioD!>,  and  the  various  anp- 
portiug  aud  protective  structures  known  aa  apjicitdtiges  of  tlit  eyi?  (tutaminiv 
ucull),  including  tho  eyebrows,  eyelids,  and  ooujimctiva,  and  the  lachrymal 
apparatus. 


i» 
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THE    BTKIJDS    AWD    OOWJUSCTIVA. 


The  eyelids  (palpebne)  ore  moveable  folds  of  integument,  strengtheneil 
toward  their  margius  by  a  tlun  lamiua  of  cartilage.  The  mucous  membrane, 
which  lines  their  inner  surface,  aud  which  is  reflected  thenee  in  the  form  of 
a  pellucid  covering  on  the  surface  of  tha  eyeball,  is  named  membrana 
conjunctiva. 

The  upper  lid  is  larger  and  more  moveable  than  the  lower  ;  the  trans- 
parent part  of  the  globe  is  covered  by  it  when  the  eye  ia  closed  ;  and  tha 
eye  is  opened  chiedy  by  the  elevation  of  this  lid  by  a  muscle  (levator 
p&lpebne)  devoted  exclusively  to  this  purpose.  The  eyelids  are  joiuod  at  tha 
outer  and  inner  angles  (canthi)  of  the  eye,  The  interval  between  the 
angles,  _;i,ijurci  pnlpehroritm,  variea  in  length  in  different  persons,  and, 
aoooiding  to  its  extent,  the  aize  of  the  globe  being  nearly  the  same,  given  tha 
appeamnce  of  a  larger  or  a  smaller  eye.  The  greater  part  of  the  edge  of 
each  eyelid  is  flatteuoil,  but  towards  the  inner  angle  it  ia  rounded  oU  fur  a 
short  space,  at  the  same  time  that  it  somewhat  changes  its  direction  ;  and, 
where  tho  two  diOerently  formed  parts  join,  there  exi<its  on  each  lid  a  shght 
conical  elevation — papilla  ladinjmaU;i,  the  apei  of  which  is  pierced  by  tha 
aperture  or  punctnm  of  the  corresponding  lachrymal  canaliculo. 

In  the  greater  part  of  their  extent  the  lids  are  applied  to  the  siwface  of 
the  eyeball  ;  but  at  the  inner  cauthus,  opposite  the  puucta  lachrymalia, 
there  intervenes  a  vertical  fold  of  conjunctiva,  the  plica  scmilunarui,  resting 
on  the  eyeball ;   while,  occupying  the  recess  of  the  angle   internal   to   the 

KJer  of  this  fold,  ia  a  sporgydooking  reddish  elevation,  formed  b^  a  ^«a^ 
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of  glaiiduliu  follIcleB:,  luiil  named  tha  c'jmiicula  ladinjmatU,  The  plica 
Beniiluuam  U  the  miJiuieut  of  the  third  eytlid  (membraua  nictitkns)  foouil 
iu  aome  iuiuiuiIh. 

SIrvcliire  of  the  lids. — The  tkta  coveKng  tlie  eyelids  ia  thin  and  delicBte  ; 
and  at  tha  lioe  of  the  eyelashes,  altered  in  its  character,  it  joins  tha  eon- 
junctival  mucouH  membrane  which  lines  the  inner  surface  of  the  lids.  Be- 
neath the  ekin,  and  between  it  and  the  conjunctiva,  the  following  structurea 
are  succBaiiively  mot  witli,  viz. : — Tlie  fibres  of  the  orbicularis  muscle  ;  loose 
counectiva  tissue  ;  the  tarsal  cartilages,  together  with  a  thin  fibrous  mem- 
brane, tha  palpebral  ligament,  which  attaches  them  to  the  margin  of  the 
orbit  ;  and,  finally,  the  Meibomian  glands.  In  the  upper  eyelid  there  is,  in 
addition,  the  insertion  of  tlie  levator  palpetmu  suiterioris,  in  the  form  of  a. 
fibrous  expansion  Gied  to  the  anterior  surface  of  the  tarsal  cartilage. 

Pig.  459. 


Fig.  1G6. — ViHTiCAL  SiOTiOM  Of  TSK  Lmtt  Osbit  IKO  IM  COKTIirn. 

Tbe  Bertion  bas  b«eQ  carritd  throDgh  lh€  middle  of  the  optio  forameQ  and  optj?  nerve 
obliquely  na  far  ea  tlie  back  uf  tbe  ejelull,  aod  thence  forward  through  the  ejebail. 
'  t^elida,  Ac,  in  an  atiMru-postetJor  direction,  a,  the  fniulal  bosc  ;  6,  the  lopeTior 
,  maiUlar;  honv  ;  «,  the  eyebrow  witb  Ihs  orhicnlariB  {ial|j«braruiii,  inti'gDmsnt,  kc, 
divided  ;  d,  tbe  nppet,  and  d;  tbe  lowir  e; slid,  [.artiiilly  i>i>eu,  ehowiog  the  section  of  the 
(■real  cartilagCB  and  other  comprinent  parts,  the  ejetashcs,  ftc.  ;  e,  t,  the  rrlJeclion  of 
the  euDJunctivs  fiom  the  upiwr  and  lower  eyelids  lo  the  eurfue  of  tbe  sjeball  ;  /,  Ihs 
levator  palpebm!  BuptrioriB  mnscle  ;  u,  the  upper,  g',  the  lower  rectus  mnscl^ ;  *,  the 
inferior  obliqLio  muwlo  divided  ;  1,  J,  the  opLic  nrrvu  divided  in  its  sheath;  tf,  the 
«irue.a  :  Sf.  thu  iclcrolic  ;  3.  the  sqaeoD*  chamber;  4,  tbe  eryslallina  Icus;  G,  the 
ocutre  of  tbs  ittrcous  huiodur. 

The/lfrrea  of  the  orticuforii  tnuKle  are  closely  adherent  to  the  skin  by 
fine  connective  tissne,  entirely  devoid  of  fat  A  marginal  fofcicuhis  of  it^ 
I  fibres  haa  been  found  within  tbe  Kiie  of  the  eyelashes,  KCjiaratcd  by  the 
bulbs  of  the  lashes  from  the  other  fibres,  and  constituting  the  ciliary  mittett 
of  Rioliin.  The  Sbrca  of  the  orbicular  muscle,  while  adherent  to  tha  akin, 
glide  loosely  on  the  tarsal  cartilages. 

The   tarsal   cariUa-jei  (tarai)  are   two  thin  elongated  plates  of  cartilage  of 
the  yellow  kind  placed  one  in  each  lid,  and  serving  to  give  shape  and  6nii- 
h>  those   paita.      The  upper  cartil^e,  the  larger,  ia  half  oval  iu  form, 
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being  brc-wler  near  the  centre  ud  nuroinDg  towards  the  kngles  of  the  lidi. 
The  lower  is  thinner,  much  narrower,  nnU  more  nearly  of  a  uniform  broadth 
UiroughouL  The  free  or  ciliary  edge  of  the  caitilagea,  which  is  straight,  is 
thicker  than  any  other  part  At  tho  inner  canihua  thn  carttlageB  are  6»od 
hj  the  fibrous  ilips  of  the  tondo  pij()ebranim  (p.  172)  ;  and  at  the  outer 
»nglB  they  ore  attached  to  the  malar  bone  by  a  fibrong  band  belonging  to  the 
palpebral  ligament,  and  named  the  external  tarsal  liijamc-il. 

Thapalp'-lH  nl  li-iamtnl  is  a  fibroue  membrane  plact-d  beneath  the  orbicnliiria 
nawle,  attached  peripherally  to  the  margin  of  tho  orbit,  and  iiit«m«IJy  to 
Ike  tunt  cartilages  near  the  inner  free  edge.  The  membrane  is  tbiokest  kt 
the  outer  part  of  tho  orbit. 

Meilioniian  gtaiiiit. — On  theocnlar  enrfnce  of  each  lid  are  seen  from  twenty 
to  thirty  parallel  vertical  Lnes  of  yellow  jjrauolos,  lying  immediately  under 
the  conjnnctival  mucous  membrane.     They  are  compound  subaoooua  folliolea. 


Pig.  457. 


^■Jna 
^Bcri 


Kg.      4G7,— MKlBOHtlH     Glaitiii, 

LlCBRTKll.  GHHV,  lie.,  i.S  EIIK 

nun  THI  Ueep  Suariai  di  ths 
BTllina  or  TBS  Lift  Siiii. 

Of      palpebral     coDJanctiva ;     1, 

^bebrymal     gland;    2.  qp«iiliiga   u( 

ercD  or  eight  glaadalar  daeW  ;  3, 

_  Ipi^r    anil    lower    poacta    tachrj- 

'tnslia;     6,     8,    ibnl    eD<lB     of    the 

Qpiwr  anil  lower  MtiUomiao  glantia, 

of  vhich  the  openia^H  are  ludicated 

along  the  ntnrgiui  of  the  ejrelidi. 


embedded  in   groovea  at  the 
back  of  the  Uatal  carttlagaa  ; 
and   they   open    on   the    free 
jnargin   of  the  lids   by  minute 
ifices,   generally  as  many  in 
number  as  the  lines  of  follicles 
themselves.      These  glands  consist  of  nearly  straight  excretory  tube<%  each 
of  nhich  is  cloied  at   the  end,   and  has  niimeroue  small  cuecat  uppenrlagea 
projecting  from   its   aidoa.      The  tubes  are  lined  by  mucous  membrane,   on 
the  surfaoe  of  which  is  a  layer  of  scaly  or  pavoment  epithelium  ooUs. 


According  to  KeinHcb  MUller  there  ia  likewise  a  layer  of  unatrijied  musculsr  fibre 
eoatalned  in  eaeli  e}'eli>l ;  tbat  of  the  upper  Hd  arinin^  from  the  uuiler  turfuce  of  tlis 
evalor  palpebm,  that  of  lite  lover  lid  arising  from  Ibe  ceiglihourliODd  of  the  iciferior 
bliqae  notcle,  and  each  being  Inet^rted  near  tho  margin  of  tlic  tamal  Rarlil]igB.  It 
I  be  mentioned  in  thi«  place  that  the  same  wtiterde«eribcsulB}'«rof  unatriped 
I  crossing  the  Kphetto-maxillary  fissure,  eorrcaponJing  to  a  more  lurgely  developed 
■'found  ill  the  exlcnsive  aponeurotic  part  of  the  orlital  nail  of  rariuna  mamouilia. 
Tills  set  of  fiiires  ha»  been  more  parlietilarly  deiicrib«d  by  Turner  (II.  Milller,  in 
ZeiWcbr.  C  Wiat  Zool.  1859,  p.  511 ;  W.  Tnnier,  in  Wat.  Hist.  Key.  18tl-2,  p.  106). 

W    The  eyrlaaha  (cilia)  are   strong   short   curved   hairs,  arranged  in   two  or 

more  rows   along  the  ronryin  of  the  lids,  ut  the  line  of  union  between  the 

■kin  and  the  conjunctival  mucous  membrane.     The  lashes  of  the  upper  lid. 

Bore  nuraorotis  and  longer  tlian  the  lower,  have  the  convexity  of  their  curve 

firocted  downwards  and  forwards  ;  whilst  thoHo  of  the  lower  li<l  are  arched 

the  opposite  direction.      Near  the   inner  oautbus  these  hairs  are  weaker 

nd  more  scattered. 
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Strvdvre  of  Iht  cotijundt'so. — The  conjunctiva  conaiits  of  the  pnlpebral 
part,  along  nith  which  maj  be  grouped  the  plica  Bemilnnnris  and  ctiruncaUt 
lachryrnalia,  and  of  the  ocular  part  or  ooujimctiva  bulbi,  in  whioh  may  be 
diBtingiiishcd  the  aclerotio  and  corneal  portions  ;  each  of  these  several  parta 
presents  peculiar  and  distinctive  characters.  The  epitheUum  i*  stratiliod  and 
thick ;  the  cells  of  the  superficial  strata  scaly,  delicate,  and  each  with  » 
distinct  nucleus. 

The  paljfebnd  portiim  of  the  conjunctiva  is  opnqno  and  red,  la  thicker  and 
more  vaacnlar  than  any  other  part  of  the  membrane,  and  preeeuta  numerous 
fine  papillie  freely  supplied  with  nerves.  At  the  margins  of  the  lids 
the  palpebral  conjunctiva  enters  the  ducts  of  the  Meibomian  glands ; 
I  through  the  puncta  lachryrnalia  it  passes  into  the  caualiculi,  and  is  con- 
tinuous with  the  lining  membrane  of  the  lachrymal  sao  ;  and  it  is  prolonged 
iuto  the  oriScea  of  the  ducts  of  the  lachrymal  gland. 

The  scterutic  foiiion  of  the  conjuuctiva,  changing  its  character  at  the  line 
of  refioction  from  the  eyelids,  becomes  thinner,  and  loses  its  papillary 
structure  ;  it  is  loosely  c^uniicted  to  the  oyeliatl  by  submucous  tissue.  It  is 
also  transparent  and  nearly  colourless,  but  a  few  scatterod  branches  of  blood- 
veaatla  are  generally  viaible  on  it  io  the  healthy  condition,  and  under  the 
influence  of  inflammatory  congestion  a  copious  network  of  veasels  very  irre- 
gularly disposed  comes  iuto  view.  Tlits  nc^twork  is  derived  from  the  palpebral 
and  lachrymal  arteries.  It  may  bo  easily  made  to  glide  loosely  on  the  sur- 
face of  the  eyeball  by  pressing  tlio  eyelid  against  it.  But  another  set  of 
vesseU  likewise  exists  oil  the  surface  of  the  sclerotic,  and  tnay  be  brought 
into  view  by  congeatiou.  The  position  of  this  sot  is  entirely  aub-conjuno- 
tival,  adherent  to  the  sclerotic  coat ;  they  are  less  tortuous  than  the  conjunc- 
tiviil  set,  and  are  derived  from  the  muscular  and  anterior  laliary  branches  of 
the  ophthalmic  artery  :  tliey  remain  immoveable  »□  pressure  of  the  eyelid. 
They  dip  iuto  the  sclerotic  near  the  cornea,  and  appear  to  unite  with  a  more 
deeply  connected  minute  network  disposed  in  closely  set  straight  linos, 
radiatini;  from  the  margin  of  the  cornea,  and  the  gorged  conditiou  of  which 
ia  well  known  to  ophthalmic  aurgoona  as  characteristic  of  sclerotitis. 

The  corneai  coii.iiiiic^ina  oonaista  almost  entirely  of  epithelium,  ony  ander- 
lying  membrane  being  extremely  thin,  transparent,  and  ailherent  to  the 
untL-rior  elastic  layer  of  the  cornea,  in  connection  with  which  it  will  be  again 
referred  to.  Yessels  lie  between  it  and  the  cornea,  and  form  a  circle  of 
anastomotic  capillary  loops  around  the  circumference.  Tlds  plexus  of 
vessels  extends  farther  iuwaids  in  the  ftstus. 


A  irel!  developed  nelwork  of  U/niplmlirji  eiisl*  thmnBhont  the  srisrotic  and  palpebral 
portionh  of  the  conjunctira  -.  hut  at  the  margin  of  tlis  mraea  a  auJdcu  dioiinntion 
^  takes  place  in  Ihe  size  of  Hie  mcelies  and  diamclcr  of  llic  vesceU.  Of  the  net»oik 
lu,  only  s  narrow  drcte  J^lli  of  an  inch  in  diameter  ciitits  on  the  corneal 
•oqjoncliva,  and  this  circle  has  a  Hetl  defined  Inner  margin  irilbm  nhiuh  no  lym- 
phatics eziat  (Tcichmann). 

The  nrrvft  in  l.lie  menjlirane,  as  br  as  the  cornea,  seem  lo  have  the  same  arrange- 
mcDl  as  in  Ilic  skin  In  general. 

1q  the  sutimucoui  ttsfrue  of  the  eyelids  tlcrc  arc  smsll  follicular  glands  spread  over 
the  whole  surface  of  the  conjunctiva  pal]>chrarnm,  and  in  the  vicinity  of  the  reflection 
of  tlie  conjunctiva  u]>on  the  cycliall  a  set  of  larger  more  complex  glands  of  a  raeentoH 
structure,  someHbat  aimilar  to  that  of  the  lachrymal  gland  (Sappcy,  C.  and  W. 
Krausc). 

Closed  follicles  have  also  been  olwervad  in  the  co^jimctiva  by  Bruch,  and,  after 
him,  by  oihcr  observers. 


LACHRYMAL  GLASD  AND  CANALS. 
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THE  LACHRYMAL   APPABATrS. 

The   parts  which   oonatituto   tho  lachrymal  apparatus  are  tho  following, 

tU.: — The  glaud  by  which  the  teara  are  secreted,  situ^ited  at  tho  upper  and 

outer  side  of  tho  orbit,  together  with  ita  oicrctory  ducts  ;  the  two  canals 

into  which  the  flaiJ  U  received  near  the  inner  angle  ;  and  the  sac  with  tho 

.asal  duct  continaed  from  it,  through  which  the  tears  pau  into  the  inferior 

,tna  of  the  Qose. 

Tho  lachrymal  glaTvl,  an  oblong  flattened  body,  about  tho  site  of  a  small 

almond,  \m  placed  In  the  upper  and  outer  part  of  the  oi-bit,  s  little  behind 

tho  anterior  mai^n.    The  upper  sur&co  of  the  gland,  convex,  U  lodged  iu  a 

t  depression   in  the  orbital  plate  of  tho  frijutal  bone,  to  tlio  periosteum 

of  which  it  adheres  by  fibrous  bands  ;  the  lower  surface  is  udiipttd  to  the 

convexity  of  the  eyeball,  and  is  in  contact  with  the  upp(?r  &ii<.]   the  outer 

cti  muscles.      The  fore  part  of  the  gland,  separated   from  the  reat  by  a 

:ight  depression,  and  Bometimcs  described  as  a  second  lobe,  or  as  a  distinct 

d,  is  cloaely  adherent  to  tho  back  of  the  upper  eyelid,  and  is  covered  on 

iB  ocular  surface  only  by  a  reflection  of  the  conjunctiva.      The  glandular 

fducts,  laually  from  sis  to  eight  in  number,  are  very  small,  and  emerge  from 

he  thinner  portion  of  the  gland.      After  running  obliquely  under  tho  muooiw 

embrane,  and  separating  at  the  same  titae  from  each  other,  they  open  in  a 

w  by  separate  orifices,   the  greater  nnoiber  in  the  fold  above  tho  outer 

.thus,  and  two  of  them  (Hyrtl)  iu  the  fold  below. 


^Ktho  a 

^nf  w 


Fig.  158. 
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g.  458, — PnoM.i?  Tin  Lew  Ersuiis, 
nnn  the  Liouktmil  CmiLa  isu  Si.- 
SAb  Den  BxrusED. 

1,  I,  upper  and  lowsr  Udirjmal  canalB, 

boviD^  tov&rilB  the  ejelidfl  the  aarrow 

nt  portians  and  tbe  pnnrta  luchrjmnUik ; 

B<  laehrjnial  nc  ;  3,  Uie  lower  pnrt  of  tlie 

duct ;  4.   plica  ■omiluaaiiH ;  S,  ca- 

ncala  lochrjoiilis. 


L^uhrymal  canah. — On  the  mar. 
gin  of  each  lid,  near  the  inner 
uigle,  and  in  front  of  the  fold  of 
membrane  called  plica  aemilunari.i, 
is  a  small  elevation  (papilla  lacbry- 
malis),  already  described.  Each 
[wpilLa  is  perforated  by  a  small 
aperture,  punrtwit  IwJirymale  ;  and 

At  these  apertures  commence  two  small  canals,  eanaliculi,  which  convoy 
tha  tean  from  the  eye  to  the  lachrymal  sac.  The  upper  canal  is  rather 
the  mtoUer  and  longer  of  the  two  :  it  first  ascends  from  the  punctum ;  then 
makex  a  Ruddcn  beiid,  and  ta  directed  inwards  and  tlonnwards  to  join  the 
lachrymal  sac.  Tbe  lower  caual  descends  from  the  corresponding  punctum  ; 
and  soon  changing  its  direction  like  the  upper  one,  takes  a  nearly  horizontal 
couree  innards.  Both  canals  are  dilated  where  they  are  bout.  In  some 
euea  they  unite  near  the  end  to  form  a  abort  commoa  trunk  ;  more 
commoidy  they  open  separately,  but  close  together,  into  the  sac. 

The  Inclir^uU  so-;  and  niwii  dncl  constitute  together  the  passngoby  which 
«  tears  are  conveyed  from  the  lachrymal  canals  to  the  co.v\L^  ot  \^Q  VQ 


no 


THE  EVE. 


The  Uchiymal  sac,  the  upper  dilated  portioa  of  tbe  ptUB&ge,  in  ritnnted  &t 
the  side  of  tho  uose,  nuar  the  Inner  canthua  of  iha  oyo,  and  iiea  embedded 
in  a  dsepgroovo  in  the  migual  ouU  upper  maxillary  bonea.  It  Is  of  an  oval 
form  ;  the  upper  end  closed  and  rounded,  and  the  lower  end  gradually 
iiiuTowiug  somewhnt  into  tho  nasal  duct.  Ou  the  outer  eiile,  and  a  Uttio  in 
front,  it  receives  tho  lachrymal  cauulu  ;  and  horo  it  is  covered  by  the  toudo 
paljiebrarum,  aud  by  some  of  tho  inner  fibres  of  the  orbicidar  luusole  of  the 
lida  ;  wliile  on  its  inner  or  posterior  aurCace  the  tenitor  tarsi  muado  is  pliwed. 
The  B^  is  composod  of  fibrous  and  elastic  tissues,  adhering  closely  to  the 
bonos  above  muutioued,  aud  strengthened  by  fibrous  prooesaeE  sent  tram  the 
tendo  palpebrarum,  which  crosses  a  Lttlo  above  its  middle.  The  inner  sur- 
face is  linud  by  a  reddish  mucous  membrane,  which  is  coutinuou*  through 
tbe  oanoliculi  with  the  conjunctiva,  and  through  the  uosal  duct  with  tho 
mucous  mcDibraue  of  the  nose. 

The  uasid  duct  (ductus  ad  nasum),  about  six  or  seven  lines  in  length, 
grooving  tlie  upper  maiillaiy  bone,  desconils  to  the  fore  part  of  tho  lowur 
meatus  of  tlio  unae,  the  oaaooxis  canal  being  completed  by  the  ungual  and 
lower  turbinated  Iwuos.  A  tube  of  fibrous  merabrano,  coutinuous  with  tho 
lachrymal  sac,  adhoroM  to  the  poriotoa  of  this  canal,  and  is  lined  by  mucous 
membrane,  which,  at  the  opening  into  the  nose,  ia  often  arranged  id  the 
form  of  an  imperfect  valve.  The  nasal  duct  ia  rather  narrower  in  the  middle 
than  at  either  end  ;  its  direction  ia  not  quite  vertical,  but  iuoliaad  slightly 
outwards  and  backwards. 

The  mucous  membrane  in  the  canalicnli  posnessies  a  laminar  epithelium, 
but  in  the  nasal  sac  and  duct  a  ciliated  epithelium  as  in  the  nose. 

Various  valvca  hsvo  been  described  in  conaoction  with  tho  lachrymal  aac  and  canala. 
One,  llio  valve  of  Haanor,  is  formed  by  the  mucous  mcmbmrie  of  llio  nnse  overhanging 
Hie  infuriar  orifice  of  the  nii«al  duct,  and  bu  luul  imputed  to  it  the  fanction  of  |ire- 
venting  oulranco  of  foreign  matttra  in  violent  enpirstorj  movements;  but  the 
ilijposiLion  of  llie  muuoua  niemhrane  at  this  orilice  appcar«  to  be  audjccl  to  somo 
vnrialion.  Another  fold,  the  valve  of  Huschke,  placed  al  the  deep  orifite  of  ibe  atuBli- 
culi,  la  EUpposed  by  some  to  prevent  the  return  of  tho  team  from  the  ssv:  into  Lboiie 
tubes,  but  by  others,  it  ia  drflared  to  bo  inconstant,  and  in*utlieienl,  even  when  foand. 
to  close  the  orifice,  .K  third  fold,  the  valve  of  Folti,  ia  deaoriliod  as  forming  a  projection 
Inwards  on  one  aide  of  the  vertical  part  of  each  csnaliculua,  near  the  panctuio 
lachrymsle,  and  ai  being  suBicicnl  to  close  the  tube  when  it  U  Hsttpncd  by  Iha 
[ireasnrc  of  the  fibrei  of  the  orbicularis  and  tcnnor  tar^i  uiiiKclca  as  in  winking,  Tbt  i 
experiment!  of  Polls  on  rabbits  go  to  prove  tlint  the  punctum  lacbrfmslehoving  been  ' 
lurned  l>aokn'ari!s  towards  the  eye  in  winking,  itnd  the  eanalieutus  being  compressed 
by  tho  mnBcIes.  as  soon  as  the  preuuro  is  removed  tho  cannliculns  remmos  it*  o]ien 
form,  and  so  sneka  in  tears  whleli  by  the  ncit  oumprcaaiun  in  winking  arc  foreod 
onwarda  iuto  tbe  lachrymal  eac;  and  also,  tlial  when  tbo  mnBcles  are  parilyMd,  tb« 
caiialieuli  cease  to  carry  away  Ibo  leara.  See  review  of  Fultz's  paper  in  Dublin 
ijuortcrly  Journal,  Fcby.  18tI3;  also,  Hyrtl,  Topogr.  Anatomic. 


THE  GLOBE  OF  THE  EYE. 

Tho  globe  or  ball  of  the  oyo  is  n  composite  atnicture  of  an  irregularly 
spheroidal  form,  placed  iu  the  fore  port  of  the  orbital  cavity,  and  receiving 
the  thiuk  stem  of  the  optic  iiervo  behind.  The  recti  and  obliqui  muscles 
olosoly  surround  the  greater  part  of  the  eyeball,  and  are  capable  of  changing 
ita  position  within  certjiiu  limits  :  the  lida,  with  the  plica  sBtailunaris  and 
caruncle,  are  in  contact  with  its  covering  of  conjunctiva  in  front  ;  and 
'-'■idJ  it  is  sajjported  by  a  quantity  of  loose  fat  uid  councctive  tissue. 


THE  EYEBALL     TBE  SCLEROTIC  COAT. 
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The  eyeball,  irben  viewed  in  proQle,  ta  fcmnd  to  be  composed  of  legiQecta 

4>f  two  sphereB,  of  wbich  the  anterior  is  the  smnller  and   more  prominODt : 
liilli)  segmeut  of  the  larger  posterior  opjuine  sphere  correspouja  n'itli  the  limit 
if  the  flcli^rutic  coat,  and  the  trtiasluceut  portion  of  the  smaUer  sphere  with 
iitt  of  the  oornea. 

From  l^fore  bickw-ards  the  bull  mcnsnroB  about  Dine-tcothB  of  an  inch, 
d  its  traasverse  diameter  eicaeJg  this  measurement  by  nbout  a  line. 
Except  when  ilirected  towaidn  near  objects,  the  axes  of  the  «ye«  are  nearly 
.rallel  ;  the  optio  nerves,  ou  the  contrary,  diverge  conaidorably  from  one 
lother,  and  each  nerre  enters  the  corresponding  eye  about  a  t«Dth  of  an 
inch  to  tbe  ianer  or  nasal  side  of  the  aiia  of  the  glube. 

The  eyeball  is  composed  of  seTeral  inveating  membranes,  concentrically 
arranged,  and  of  certain  fluid  and  solid  parts  contained  vithio  them.  The 
membraiios  are  three  in  number,  with  the  fuUowing  deaignatioas  and  ge[ieral 
Btructuro  : — An  exteru^il  Gbroua  covering,  named  iderutic  and  earned ;  a 
lidille  VAaonlar,  pigiuoutary,  and  in  pirt  also  muscular  membrane,  tbe  chvroid 
the  irii  ;  ami  an  iuterual  iicrvous  atr.itum,  the  retina.  The  enclosed 
ing  meJLi,  three  in  Dumber,  are  the  ai'ieoaa  hamoiir,  the  vilreoiis  body, 
the  Itiii  with  its  aipriiU. 
Around  the  oye-ball  there  is  an  adventitiona  tunic  of  fascia,  tuaka 
inolu  oculi,  or  capsule  of  Tenon,  whicli  is  perforated  by  the  tendons  of 
recti  and  obliqiii  muscles,  and  connected  with  the  sclerotic  by  merely  Iha 
most  delicate  connective  linsue.  This  cipsule  bo paratea  the  eye-ball  from  the 
orbital  fat,  and  eoablea  it  to  glide  fruely  in  its  movements.  (See,  for  details, 
:ichet,  TraiU  d' Anatomic  MMico-Chtrurgicale  ;  and  O'Ferrall,  in  Dublin 
.art.  Joura  Med.  Science,  July,  1841.) 


EXTERNAL  COAT  OF  THE  EYEBALL, 

The  eitomal  investing  mombrane,  which  forms  a  oomplete  covering  for  the 
ball,  conaiats  of  two  parts  of  diSerent  appearance  and  structure.  Of  Ihciie 
the  binder  part,  much  tbe  largest,  ia  opaque  and  densely  fibrous,  and  i* 
named  the  sclerotic  coat,  while  the  auterior  amaller  segment  is  tranaparent, 
and  is  named  the  cornea. 


IHB    BCLBBOnO   COAT. 

The  sclerotic  (cornea  opaea),  the  tunic  of  thn  eyo  on  wliich  tbe  mainte- 
nance of  the  form  of  the  graiter  part  of  the  organ  chiofly  depends,  is  a 
strong,  opaque,  unyielding,  fibrous  Htructtirc.  The  membrane  covers  about 
five-sixths  of  the  eye-ball,  and  is  pierced  behind  by  the  optic  nerve.  Tbe 
outer  surface  is  white  and  smooth,  except  where  tbe  tendons  of  the  recti  and 
obli<jui  muscles  are  inserted  into  it.  The  inner  surface  is  of  a  light  brown 
colour,  and  rough  from  tbe  presence  of  a  delicate  connective  tissue  (inembrana 
/rM«ct),  through  wliich  branches  of  tbe  ciliary  vensels  aud  nerves  crois 
obliquely.  The  sclerotic  is  tblckosl  at  the  back  part  of  the  eye,  and  tbiuneat 
at  about  a  i^uarteT  of  an  inoh  from  the  comua  :  at  the  junction  with  the 
cornea,  it  is  again  somewhat  thickened.  Tbe  optic  nerve  pierces  this  coat 
about  one-tenth  of  an  inch  iuterual  to  the  axis  of  tbe  ball,  and  the  opening 
is  somewhat  smaller  at  the  inner  than  at  the  outer  surface  of  the  coat.  The 
fibrons  aheatb  of  the  nerve,  together  with  the  membranous  processes  which 
separate  the  funiculi  of  its  fibres,  blmid  with  the  aclerotio  at  the  margin  of 
the  aperture  :  in  consequence  of  tUia  arranj^cmont,  when  tbo  wofiia  Ui  cm!u  <^% 


m 


THE  EYE. 


cloM  to  the  eye-bft]l,  the  funiculi  (ire  seen  to  enter  by  a  group  of  porea  ;  and 

to  the  pnrt  of  the  sclerotic  thus  perforated  the  name  of  lamina  eribront  in 
■ometimee  giren.  AtduucI  this  cribrous  opeiuug  ore  amaller  apeiturea  tor 
Tesaek  and  nerves. 

Pig.  ISO. 
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Kg.  iB9, — Viiw  or  tub  Ljwir  Hit-r   of  inn  Rioht  Antri,!  Hdmin  Etb,  crnvn' 

II OS[XO STILLY   THHUDOn  TUK  HIPDI-E.        | 

Tbo  ■pcdmen  from  wljich  thin  outliue  is  taken  was  ubUineJ  l>y  diyidlnn  the  eye  of  a 
mnii  of  .itioiit  fort;  years  wC  i^e  in  tbe  frjien  ntate.  It  loi  eanlMj  emo^und  willi 
□tbee  apecimeuB  obtalurd  in  n  Bimilar  mJiiinBr  ;  «ad  in  the  dnviDg  iTirogea  hita  twen 
jfJTcD  ia  oDy  particuLkrb  ia  which  diffurcnoei  Among  ihem  preiieDted  thi^mwlros. 

1,  ihi^  ccmea  ;  1',   ite  coDJaDctirAl  lay er  ^   2,  the  aclerotic ;  2^,   shcslh  of  the  nptia 
nfire  paAsiug  into  the  Bel  erotic ;  3,  eil'irual  dt  TnscDl&r  layer  of  tbe  choruid ;   3',   11*  ^ 
intern;.]   jiigmcnlal  layer  ;  i,  ciii!ir7  mnKliJ,  its  rsiiiatiug  [lorlioii ;  V,  cut  filir«»  gf  Ih 
ciiviilar  giortion  ;  o.   DJliarj  foIJ  or  process  ;  G,  phccil  iu  tlie  giorterior  ilhisioa  of  th»^ 
aqneouA  rhAmtor,  in  froat  of  the  siupenH.jTy  tigamoDt  of  tSc  letiA  ;  7)  the  irjs  {outfir  vidol ; 
7',  Ihe  inmller  inner  aide ;   8,  plftCtvl  on  the  divided  oplie  nerve,  points  to  the  arteri* 
eettlralia  retiam ;  S',  collicalna  or  eminence  M  Uie  punge  of  the  oplio  nerve  iolo  ths 


^^^^^^P  THE  SCLEROTIC  COAT.  71.1 

r«tin& ;  S",  torn  ecnCnlii  relinn ;  r,  (be  nerrDns  Infer  of  the  retina  ;  r',  the  Incilliir 
Itjer;  S,  on  semUt  kt  the  cacameoKmeut  ar  Ihr:  cilinr/  part  or  Ihe  rdtinu ;   10,  nioal 
Petit ;  ]1,  aaterior  dirimoo  nf  the  itqiie<i(»  clumber  in  fraut  <■!  the  pii[ill :    l'2,  the 
kfllae  li^DA,   within  its  capeale ;    13,   the    vitreona   humour  ;  t,   d,    ft,    parlj  of  a 
oiled  line  in  tlie  niit  of  the  eje  ;  b,  b,  b,  6,  n  line  in  the  tmnniFraa  iliam^ler.      It  will  I 
!  olaerfetl  that  from  the  pupil  being  [ikced  nenri'r  the  Inner  aide  the  axia  of  the  eye-hiil|  I 
0,  doei  Dot  pug  exuctl;  through  the  eeatre  of  the  pujul,  nnil  that  thit  line  fntis  ft  I 
Httlc  to  the  inaei  siile  of  the  forea  eeotrttUa.      The  foilijiTiog  letlen  iodicate  the  centre*  I 
of  the  catratnret  of  the  diffenat  enriaeeii ;  aunmiag  them  to  be  nearly  apherical,  Tit.  ; 
ta,  anterior  aorfiuo  of  the  aornea;  ep,  poalerior  (iirfiwe ;  la,  anterior  aurfioe  of  tli« 
Una :  Ip.  poaterioT  gor&ee ;  lep,  poatvior  iur&o«  of  the  aclerotic ;  ro,  auMrior  aarfooa 
of  the  ntina. 

In  connectian  vitb  this  fignrs  Ihe  fillnwing  average  dimenaioiu  of  the  parts  of  tha 
adntt  eja  in  frirtioni  of  an  KngliB)i  inch  mii}  he  itiited  : — 

I    Tnnsrem  diameter  of  the  eyeball         ...  ....  1* 

Vertical  diameter  {KmuBcl       .  .         »         ,  .....  O'^fi 

Anlero-pMtcrinr  diMreter 0*9lJ 

Diameter  of  the  optic  nerro  with  it*  aheath        .  .....  O'lfl 

DiaineleroF  the  ncrroua  part  it  iu  pasaase  through  tha  choroid  membrane  O'lO 

Qnateit  thickne^  of  the  erleMlic,  choroid,  and  retina  together       .        .  ODS 

Greatest  thickneae  of  the  aderulii:  poHteriorly O'OS 

SmallFet  thickness  at  the  aidea  and  in  front    ......  0^025 

Greatest  thickneaa  of  the  cornea 0'1)55 
Distanca  fmm  the  middle  of  the  poeLerior  surfitce  of  the  eomea  to  the 

front  o(  the  lens 0*07 

Anlcro-poeteririr  diameter  of  the  leni         .......  0'19 

TrmoiTeiHe  ditio 0-35 

Omlcat  thickness  of  the  ciliary  muscle  and  cJliar;  pruceaaea  together.      .  O-OS 

^^     GrcaUat  thickne8<i  of  the  cilinr;  musde  ......  0*035 

^H     Thickneaa  of  the  iris O'dlS 

^H    Length  of  the  radios  of  cnrratare  of  Ihe  anterior  aurfooe  of  the  oomea 

^H        (regarding  it  approiimately  as  splierical) O'SOJ! 

^H    Kailins  of  the  poalcriDr  aurfaee 0'37S 

^H     Radius  of  cnrrntarc  of  the  anterior  auriacc  of  the  lens  .         .     .  0'3(t 

^H     Ribliua  uf  the  prijterinr  eurraee  ..,-.,.  0'21 

^H    Ap{>ri>iimalG  leogth  of  the  rtcliils  of  cnrraturo  of  the  outer  anrboe  in  the 

^H         pniterior  half  of  the  retina O'lSS 

^H     Approximate  isiliua  of  curyntnre  of  the  exteriuil  lurAuN  of  tho  pMlerior 

^H         part  of  the  sclerotic  roat O'S 

^H    Dietnnoe  of  the  mi<ldle  uf  the  poBl«rior  inrbee  of  the  loni  fcom   the 

^^         middle  of  the  relini I)575 

Dialance  between  tbe  centre  of  the  spot  of  entrance  of  the  optic  iierre  and 

^^  the  middle  of  th?  fofe.1  oontralis  mtinse O'H 

^K     Diameter  of  the  baiF  of  the  cornea 0'48 

^B     i*i»iieter  of  the  bais  of  the  iria  traoirergelr 0-46 

I  Diameter  of  tl>e  baae  of  the  iria  Tertioall/ 0'43 

Diameter  of  tbe  pupil 0-14 

^B     Structure. —The  aolerotio  cont  is  formed  of  connective  tUsue,  anil  yields 
^^sUtine  on  boiling.      Its   fibres  are  combined  with  fine  elastic  tissue,  and 
with  foBifonn  and  atellata  nuclenteil  oolls,  and  are  aggregated  into  bundles, 
which  are  disposed  Ln  layers  both  longitudinally  and  tramversely,  the  longi- 
tadinnl  arrangamsnt  being  moat  mnrked  at  the  surfaces.      These  layers  corn- 
nunicato  at  intervals,  and  the   sclerotio   presonta  it  ramified  and   laminar 
ppearance  on  a  vertical  section. 
A  few  blood-vessels  permeate  the  fibrous  teiture  in  the  form  of  a  not-worlc 
of  the  smiUlost  capillaries  with  very  wide  meshes  ;  and  in  the  neighbourhood 
the  cornea  a  ring  of  greater  vascularity  eiists,   which  lias  been  already, 
Oticed  ill   the  description  of  the  sclerotio  oonjiinctirn.      The  eiistonco  ofj 
errea  in  the  sclerotic  has  not  yet  baea  allowed  by  all  anatomiata,  ]j 
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TBB    OOBITKl. 

The  cornaa  (comoa  pcltucidn),  the  tianipareiit  fore  p:irt  of  the  external 
coat,  ndinLta  light  into  tbu  interior  of  the  ball.  It  is  ue&tlj  circular  in 
shape,  and  its  arc  extends  tu  about  one-siith  of  the  circuuifureuce  of  tbe 
trhole  globe  ;  it  U  occaHioually  widest  in  tbe  trannTerBe  direction.  Being 
of  a  curvature  of  a  KmiiHer  rndiuB  than  the  sclerotic,  it  projects  forwards 
beyoud  the  t'eiioral  iurface  of  curvature  of  that  lueuihratie,  aomenbat  like 
tbe  glass  of  a  watch  ;  the  degree  of  its  curve  varies,  however,  ut  different 
personB,  and  at  different  periods  of  life  in  the  aimo  pemon,  being  more 
promiuctit  in  youth  aud  flattened  to  advanced  age.  It«  thickneiw  a  in 
general  nearly  the  same  tbroughoiit,  viz.,  from  w'j  to  ^^  of  au  inch,  excupt- 
ing  toMrarda  the  outer  margin  where  it  becomes  Homewhat  thinner.  The 
posterior  concive  surface  exceeds  slightly  in  extent  the  anterior  or  conres,  in 
consequence  of  the  latter  beiug  encroached  on  by  thu  opacity  of  the  sclerotic. 


Fig.  4flO. 


F>g.  401. 


JJ  n  artft  .^rt,-^^^:^    ..    .^  -i^f 


<g>     csa       c=:^      c=^  C 


Fig.  WO. — Stebotoiibb  oi  ihk  Coanu  (after  Bowman).      A  !!1,  B  k  0,™ 

I  I 

A.  Bmoll  portion  of  a  rertical  ePClioD  of  the  cornea  io  tha  sflult ;  a,  conjanctiral 
epithelium  ;  b,  HDtcrinr  elastic  lamioa  ;  €  U>  d,  fibtoua  Uniiuet  witb  oadear  bodies  ipter- 
■IMned  between  tiiem  ;  e,  fibres  aliooting  Ibrongb  some  of  tbiaje  lajcra  frum  tbe  external 
eiaalio  Umina  ;  d,  [>aBteriar  elastic  lamioB ;  e,  internal  epithelium.  B,  epitbclium  of 
the  membruie  of  liemODni,  M  s«ea  luoking  lawarda  iu  snrfaee.  C,  tbe  nme  •ecu  in 
HctioD. 

Kg.  461.— S»it.L  poarioss  or  i  Vsbtical  Sbotiow  of  tm  Couu  if  Butb 

(iTom  KoUikerl.      •«; 
I 

The  preporatifm  hu  been  trealed  wilb  acetic  acid.     A,  tbe  anterior  ])»rt ;  n,  aaterior  ' 

elsttic  lamina  ;  Ii,  layer  of  clnselj  set  granulcii  (prolablj  nmal!  cell»)  jJsoed  under  the 

niileriiT  elaetic  biyer,    with   little   fibroas   Btnietiire ;  e,  ■ieieloped   fibrous  tiuue,    with 

united  eonnectiTe-iisiUB  oorpuscles ;  B,  poaletior  i«rl  of  tbe  cornea;  <,  aa   before;  d, 

paalerior  dUUc  layer. 
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THE  UOKNEA.  ^^^^  rtS 

I  ciroumfereoce  tbe  cornea  joina  the  sclerotic  part  l<7  contiauity  of  tusoe, 
hat  oIirayB  no  hs  to  be  orerUpped  by  tiin  opa<!it]^  of  tliitt  atructure  ILke  a 
natch  gluKj  by  the  odge  of  the  groove  into  which  it  is  reeoivod. 

Strdciuae. — The  cocnott  ooiisista  of  a  contml  thick  fibroiia  part,  the 
cornea  proper,  covered  iu  front  by  the  coDJiioclival  epithelium  and  the  ante' 
tior  eLotic  Ismiua,  and  behiud  hy  the  posterior  elastic  lamina  or  membrane 
of  Damoura. 

The  conua  prii/xr  is  a  stratiGed  iitructure,  the  cniiittitueut  fibres  of  which, 
coDtinuous  eiterniLllj  with  those  of  the  opkque  scluriitic,  ore  soft  and  com- 
pu^vely  iudiatinct,  and  between  the  strata  of  whiiih  are  numerous  delicate 
aDtutomoeiog  nucleated  cells,  of  fusiform  appearance  as  seen  in  varticul  sec- 
tioD^  bat  expanded  in  the  direction  of  the  lauiiunc,  and  presenting  in  sections 
pantile]  to  the  surface  a  stellate  appearance.  The  strata,  about  sixty  in 
nnmber,  at  a  given  spot  (Bowman),*  lOAiiitoin  freQuent  coumiinications  with 
cr-ntiguDua  layers,  »o  that  they  can  be  detached  only  for  a  very  short  dis- 
tance :  in  coneuqiieDce  of  this  stratiGed  composition  the  cornea  may  be 
penetrated  or  torn  most  readily  in  the  direction  of  the  suppOied  Liminm. 
The  transparency  of  the  cornea  is  impaired  by  derangement  of  the  reliktive 
position,  or  by  approximation  of  the  strata  to  each  other.  The  cornea 
proper  is  permeable  to  fluid,  and  affords  choiidriu,  not  gelatine,  on  boiling 
(J.  MiUler). 

There  hate  been  observed  liy  v.  BecklinghaiiMQ  in  the  eoraea  of  the  frog,  when 
exaiuined  in  a  chamber  of  liqaid  connectC'l  nith  the  microaropfl,  not  only  a  rii:)i  net- 
work of  anMlorooiin^  mUh,  bul.  other  cells  also  which  change  liolli  their  furm  mid 
poHiiinn  l,y  meani  of  prijces^c^  thrown  oat  from  andiliuppcAringagaia  into  their  sub- 
ice,  like  the  psend'ipod*  otamcebiE.  (V'ircbow'a  ArchiT,  Vol.  23,  p.  157). 
AccoriliDg  to  Henle,  Cbe  anastomosing  celU  of  the  cornea  are  mere  apiifci  devoid  of 
ly  walls  distinct  from  the  Barroaadiag;  matriK,  and  are  the  onlj-  interlamioar  apMM 
natartlly  eiisliog.   (Systematiache  Analomie,  VoL  U.  p.  5Vi). 

The  membranes  investing  the  hbrous  part  of  the  cornea  before  and  behind 
are  both  of  them  structureless,  with  epithelium  on  their  free  surface. 

The  anterior  elastic  lamina  (Bowman)  is  a  tmiispnrent  glassy  Htrntum  with- 
out recognised  texture,  from  -jnaath  to  tVijo*''  ''^  "o  ''"^''  thick,  and  not 
rendered  <ipai[u&  by  acids.  From  the  aurfiice  resting  on  the  fibrous  strata  of 
the  cornea,  a  few  fine  threads  are  prolonged  in  n  tdanting  direction,  and  are 
lost  amoug  the  more  superficial  of  those  strata  :  their  action  in  supposed  to 
be  to  keep  the  monibrane  tied  dowa  smoothly  to  the  cornea.  The  i:pitheliii)n 
on  the  front  of  this  liimina  is  strjitified,  the  superGcial  cells  being  flat,  and 
the  main  thickness  formed  of  throe  or  four  layers  of  rounded  cells,  the 
deepest  of  which  are  vertically  elongated,  so  as  to  be  nearly  twice  as  long  a« 

It  is  right  to  mention  that  this  epithelium  in  the  horse,  the  ox,  and  the  sheep,  has  a 
uch  more  rcTnarkable  appearaacG  than  in  min,  aad  one  not  to  be  accounted  for  by 
the  ordiaaHly  presumed  mode  of  growth  of  stratilicd  epitlielia  ;  for  the  deepest  veils 
ate  greatly  elongated  untl  larger  than  those  which  are  immediately  auperimpiwed,  and 
hare  precisely  the  appearance  of  true  coUunnnr  cpitlii^lium.  the  flat  enda  resting  on 
the  fnbjaceut  elastic  lamina,  and  the  pointed  extremities  directed  forwards. 

_    Tb»  mtmbrantot  nemouri  or  Dacemet  (posterior  ekatic  lamina,  Bowman), 
IkpiiMiJ  oloeely  nnited  with  the  fibrous  part  of  the  cornea,  U  transparent  and 
'  in  appearance,  firm  and  stnictureleRS,  bat  very  brittle  and  elautic  ;  and 

Leclarai  on  the  parts  concerned  ia  ibe  operatiooa  on  UiO  aye,  and  oa  the  structure  of 
t  retina.      Xrondon,  1S19. 
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when  ehreda  Ate  removed  thej  curl  up  Klnay*  with  the  att^dial  ante 
innermost.  Its  transpArencj  is  not  impaired  by  ociils,  by  boilin;;  io  vaM< 
or  by  maceration  in  alkalies.  In  thickness  it  varicii  b«>t«een  tb'sh''  •* 
•j^'ij,,th  of  an  inck  At  its  circHniforetico  the  membnino  bpoiki  Dp  iH 
bundles  of  fine  tlireaib,  which  are  partly  contiuited  into  the  frunt  of  tlivin^ 
forming  the  "  pillars  of  the  iris,"  and  partlj  into  the  foro  put  of  tti 
choroiil  and  sclerotic  coats.  It  is  lined  nith  an  epitLelio]  cormag^  aU 
roriembliis  that  on  serous  membranes,  consisting  of  a  tangle  I>yet  of  BtlMk* 
goiiol  tranapnreut  cells  with  distinot  nuclei. 

Blaoii-tesftlf  and  nen'M,— In  a  stslo  of  health  the  oamc.i  is  not  proriitl  ••• 
blond  vessels,  except  at  the  circumforciife.  vhere  the}i  form  ytcj  GaetndltaiyhV 
.inci  ni^cDnipan;  tho  nerrca.  Tlie  exUtence  of  lympltnlics  h&s  not  been  MtiaU^ 
UL-crlaincil.  Tlie  iirrx'ra  of  the  comes  are  rery  numerooB,  mccanlin^  la  SdlkflK' 
Derived  from  the  ciliary  nerves  tlicy  enter  tbe  fore  part  of  the  sclerotic,  and  wba 
twenty  fiur  to  tliirt.v-iiix  in  niimbor.  CDntinoed  into  th«  ^broas  pari  of  llic  o 
tlie;  retain  their  dark  outliDG  for  ^tli  la  J^lli  of  an  inch,  and  then  becumingl 
parent,  ramify  and  form  a  nelirork  Ihraagli  tbo  laminated  atructan. 


MIDDLE  TUNIC    OF   THE   EYEBALL. 

This  co&t  consists  of  two  parts,  one  a  large  posterior  aegtneot the  choral. 

reaching  as  far  as  tho  cornea,  and   formed   chiefly  of  blooil-fe^uts  tuA  pf" 

rooiitary  materiul ;    the   otlior,   a   nmall   anterior   miiBcnlor   part (lit  ica 

Between   these  and   coniiectod  with  both  ia  situated  the  sUte  ling «(  ll* 

ciliary  muscle. 


Pig  IBS. 


Pig.    t«Z.~CmBtaa  Ib» 
Batna   lxd  lai« 
BT  Tna  autQiAL  i 
80UINOT10     An 
(after  Zinn).     { 

<h  OEia  of  th«  a^pMii  d 
the  ■clernti«  tkrava  h^i 
I,  ciliary  msida  aad  ip- 
■nent ;  e,  iria  :  r.  «M  rf  *■ 
cilinrjoeiTea;/ wtrfl 
»«■«  Tortieow  < 
Tan*. 


TUB  unOBOtV   CUI- 

Thfi  ohonsil  on!  •> 
tha  oyo  (tiinick  At> 
idea  a.  thiiiiIim)  i>  > 
dark  hroim  mMntri.^' 
lying  b<-t«een  tfca  ■.>- 
rutio  aiid  tlw  retiiuk 
leMboa  foTvarda  to  ife 
cil>«T  UgaiDMd,  « 
BMU'ly  to  th«  ■■«■, 
where  it  enils  hy  a  scries  of  pluta  or  folds  named  ciliary  rmrmWH,  dMp^BJ 
ID  A  oirclu  projucting  inwards  at  the  biick  of  the  oiictimfurvntial  rwutiiM  ri 
the  iria.  At  tho  hinder  part,  whore  the  tuuio  is  tUickeit,  the  optic  ii«r*«  ■ 
tranamitted  through  n  circular  opciiiag.  The  outer  (urface  is  roi^h,  M^ 
ia  coniioctod  to  the  sclerotic  by  louie  connective  tissne  (Umiitft  foaca  rf 


*  B«il.  Baeyel.  Wsrt.  art  Aimnprcl.  Vol.  it.  p.  U. 


THE  CHOROID  COAT. 
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Bntnnm),  and  hy  yesKls  and  norvea.     The  inner  sarfano,  which  is  amootl],  is 
lined  hj  a  coutjntioua  layer  of  pigmentiuy  ceils. 

1'lie  Hliurij  processci,  about  eighty-fiva  in  number,  are  armuged  radiatelj 
in  a  circle.  They  consist  of  larger  and  smallur  fuidi,  without  reji^lar  alter- 
nation, aiid  tbe  small  folds  number  about  ooe-tliird  of  the  large.  E^h  of 
the  larger  folds,  meaauring  about  j'jjtli  of  an  inch  iu  length  and  ^'^th  in 
depth,  farms  a  rounded  projectLou  at  its  ioner  end,  which  in  free  from  the 


P!ig.    163.— CiLiiiT    FRbCEBau   as  aat»  Fig.  103. 

rioH  BKDISD.      I 

1,  po»t«rior  surface  of  the  iria,  with  tho 
phioeter  mtuele  of  Ibe  pupii  ;  2,  anterior 
Krt  oC  the  choroid  coat ;  8,  oae  of  the 
'  processes  of  which  aWut  aovcptj  are 

pnnDted. 

nent  which  invests  the  rest  of  the 
atructure  ;  but  external/  they  become 
gnidaally  uairower,  and  liiMLppeor  in 
the  choroid  coat :  the  smaller  pro- 
ceases  are  only  half  na  deep  ns  the 
others.  At  and  near  their  internal  or 
anterior  extremities  the  processes  are 
connected  by  lateral  loop-like  projec- 
tions, and  are  separated  from  the  iris  by  pigmeut.  The  plications  of  the 
ciliary  processes  fit  into  corresponding  plications  of  the  suspensory  ligitmeut 
of  the  lens. 

Strdcturb. — From  a  difference  iu  th»  flneneas  of  its  coustituent  blood- 
Tewels,  the  choroidul  coat  resolves  itself  into  two  strata,  iuuor  and  outer  ; — 
the  hitter  cotilaiuing  the  larger  branches,  and  tho  former  the  capillary 
ramifications. 

Iu  the  outer  part  of  the  coat  are  situnted  the  brauehes  of  the  vessels. 
The  arteries  are  large,  and  are  directed  forwards  before  they  bend  down- 
nards  to  end  on  the  inner  surface  ;  whilst  the  veins  (vasa  vorticosa)  are 
dispoeed  in  curves  as  they  converge  to  four  of  five  principal  trunks  issuing 
from  the  eyeball  In  the  iuter vols  between  those  vessel.^  aie  lodged  elongated 
and  stai-shaped  pigment  cells  with  very  fine  offset'',  which  intercommunicate 
and  form  a  network  or  stroma.  Towards  the  inner  pitrt  of  tho  tuuic,  this 
network  passes  grailually  into  a  web  without  pigment  :  it  reaombles  elastic 
liasao  in  its  chemical  and  physical  properties. 

The  imi^r  part  of  tho  choroid  coat  (tunica  Ituyachiana  a.  diorio-capillaris) 
is  formed  by  the  capillaries  of  the  choroidal  vessels.  From  the  ends  of  the 
Itrge  arteries  the  capillaries  radiate  in  a  star-like  manner,  and  form  ntoshcB 
Mhich  are  more  delicate  and  smaUer  than  in  any  other  texture,  and  are 
luor  at  the  back  than  the  front  of  the  hall.      This  fine  network  reaches  as 

^Int  forwards  as  about  ^th  of  an  inch  from  the  cornea,   or  opposite  to  the 
ending  of  the  expansion  of  the  optic  nerve,  where  its  meshes  become  larger, 

imad  join  those  of  the  ciliary  processes. 

On  the  inner  surface  of  the  tunica  Rti^scbiana  may  be  detected,  according 
various  authors,  a  structureless  transparent  membrane,  the  memttraiui  of 

l^riieji,  underlying  the  pij^eutary  layer. 

The  cilinry  priieeaari  have  tho  same  structnre  as  the  choroid,  of  which  they 
are  a  part ;  but  the  capillary  plexus  of  the  vessein,  less   fine,  has  meahea 


J 


with  ibiflfly   a   lon),nludinnl   liirectioii  ;    and    iho   ramiaed    celln,    fewer   in 
number,  are  devoid  of  pigmedt  towards  the  free  eitremitioa  of  the  folds. 

Tlie  jrujvie.iitiirij  layer  (choroidal  etitbelium,  membraue  of  the  bi»ck   pig- 
ment) forms  a  thin  dark  lining  to  the  whole  inner  aurface  of  the  choroid  and 


Fig.  464.— PrauEHT  CitiLs  o»  tub  Hiddls  Coi* 
(after  EuJIiker). 

A.  HniiU  portion  of  the  cboroiJ  witb  llie  >tillal« 
or  mtnifieil  cella  Khich  fono  iu  stmisa.  It,  pi|>- 
ment  cells,  wbich  cover  tba  inuer  Eiirfanc  uf  lii< 
choroid  ;  a,  tfacse  cvlli  seeo  Fium  tbe  a<irh<%  of 
bexagoiutl  form,  and  Bhowiug  uarlti  in  tbeir  iuU- 
rior  ;  b,  three  uF  tbe  Banio  celU  vtcvcJ  ed^ewAvi: 
t,  molecular  iiigmeat,  whidi  Gila  the  cell*. 

the  iriR.  As  far  forwards  &a  the  cjliajr^  pro- 
ce»8ea  it  conaiatB  of  only  a  single  layer  of 
Dat  six-sided  cells,  applied  edge  to  edge  like 
mosaic  work.  Each  cell  contaJna  a  nudeUH 
and  more  or  leas  donso  molecular  coutentu, 
accumulated  in  greatest  abundance  towards 
the  circumference  of  the  cell,  and  partly 
obscuring  the  nueU-iiB.  On  the  (riliary  pn>- 
cosB«e  and  the  iris  tbe  pigment  is  several  lay- 
ers deep,  and  the  cells,  smaller  and  rounded, 
are  so  filled  with  dark  pigment  as  to  cover 
up   the  nucleus.      In   the  eye  of  the  albino 

pigmMit  is  absent  both  from  the  hoiagoual  cells  and  the  ramified  corpuscles 

of  the  choroidal  tuuic. 

It  may  be  mentianed  that  in  fi«hes,  and  in  many  mammila,  iacloding  the  ox  and 
the  »hecp.  the  eyes  of  which  arc  often  eclMlert  for  dicBection,  the  choroid,  instead  uf 
being  aniformly  lined  with  dark  piemcnl,  prescnU  on  a  grenter  or  Icai  extent  of  irs 
bat'l;  part  a  ailvery  layer  oamed  lijprliim.  I'he  tapctum  ia  ruminants  consiala  af 
teiidincu.4  fibres,  and  in  camivora  and  Gnhea  of  cellii,  filled,  in  the  camiTora,  witli 
granular  matter  (LciiliK).  in  Giibcs  nilli  blender  rudi.  Un  its  inner  enrftce  ia  the 
tunic  of  Ituysch,  as  well  as  llic  layer  of  heiagorsi  cells,  which,  however,  is  here 
doslUutc  of  pigment. 

THE    IBIS. 

The  iris  is  the  contractile  and  coloured  membrane  which  ia  aeon  behind 
the  transparent  cornea,  and  gives  the  tint  to  the  eye.  la  its  centre  it  is 
perforateii  by  an  aperture — the  pupil. 

By  its  circumferential  border,  which  ia  nearly  circular,  the  iris  is  connected 
with  the  choroid,  the  cornen,  snd  the  ciliary  ligament  and  muscles  :  the  free 
inner  edge  is  the  boundary  of  the  pupil,  and  ia  connCautly  altering  ita  dimen- 
sions during  life.  The  iris  measurus  ^  an  inch  ncroes,  and,  iu  a  stnte  of 
rest,  from  the  circumference  to  the  pupil  about  ^th  of  an  inch.  Its  surface 
look  forwards  and  backwards.  Tbe  njitprior,  vsjioiwly  coloured  in  diff<;reiit 
eyes,  is  marked  by  waving  lines  converging  towards  (he  pupil,  near  which 
they  join  in  a  series  of  irregular  elcTstions  ;  and,  internal  to  those,  other 
finer  lines  paaa  to  the  pupiL  The  poBterinr  surface  ia  covered  with  dark 
pigment ;  and  this  being  removed,  there  is  seen  at  the  margin  of  the  pupil  a 
narrow  circular  baud  of  fibres  (sphincter  masole  of  the  pupil),  with  which 
lines  radiating  inwards  are  blended. 
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The  pvpU  a  neuly  circnlar  in  form,  aD<J  U  plsceil  a  little  to  the  innor 

I  of  tht)  oentro  of  the  iris.      It  vnrias  ia  size  »:coriliiig  to  the  ooutractioa 

'  relajutioD  of  the  musculnr  Rbres,  uid  this  rariatiou  rangaa  from  j'gth  to 

of  Ml  iBob.      The  moFemeats  of  the  iris  rpgulnte  the  quantity  of  light 

itted  to  the  eyelxil!,  &iid  are  asBocistod  with  oonvctERnco  of  the  optio 

s,  aai  with  the  fooal  ndjuatment  of  the  eye, 

rcKE.  —  FihrouH  ni^d  muscular  tiasuc*  fonn  the  fnunawark  of  the 

and  [liigiueiit  in  »catt(.'rt?d  through  the  texture.      In  fVout  and  tiehiiid  ia 

h1  a  diJitinct  layer  of  pigment  ci-'ils.      It  a   still   matter   of  diacussioii 

irhether  or  not  iu  the  adult  a   delicate   epithelium   is   continued   from  tho 

of  the  coruea  over  the  front  of  the  iris  ;  it  is  oilniittad  to  ux'al  in 

ildhood. 

he  Jibrout  Htroma  consists  of  fibtea  of  eonnectivo  Ussua  directed  nuliat- 
Bgly  towards  the  pupil,  aud  circularly  at  tho  circiiQiforefJce  ;  these,  inter- 
Reaving  with  one  onothur,  form  a  net-like  web  trhich  is  leas  open  towards 
the  aarfaoeii. 

The  tmttcalar  Jiirre  is  of  the  uoD-strinted  kind,  luid  is  disposed  m  a  ring 
phincter)  around  the  pupil,  and  aa  ntya  (dilatator)  from  the  ceutre  to  the 
TCumfereuce, 


^85. — A  BSILL    PIHT  or    TUB 

iau,    snovttno   the    Miisuulab 
SiKCcniaK  (^u  KiJllikcr).    ™ 


Fig.  165. 


The  ipceimeD  ib  from  the  albino- 
^bbit,  aJid  hju  been  treated  witJi 
Etii^  aoiJ  :  a,  the  iiphini;l«r  uiaicle 
1  Um  KITgia  <^r  tbe  pupil  ;  b,  ht- 
ccili  of  tbe  dildUilor  niuHcle ;  Ci 
nnedJTS  tisine  villi  nuclear  cells 
tred  cleat  b;  the  add. 

rpkinchr   it    the   flat 

w  band  on   the  posterior 

rfoce    of  the   iris,   cloaa   to 

.u  pu[>il,  and  is  about  -^gth 

tui    inch    wide.       At   the 

of  the   pupil  the  libnui 

close  tc^ether,  but  nt  the 

ipberal    bonier    they   are 

and  form  less  com.- 

iteringB. 

The  ililntator,  less  apparent  than  the  sphiuoter,  begins  at  the  ciliary  or  outer 
lar^Q  of  tbe  iris,  and  ita  fibre!',  collected  into  bundles,  are  directed  iuwanis 
itween  the  vessels  and  nerves,  converging  towards  the  pnpil,  and  forming 
net-work  by  their  interoommuniciliona.  At  the  pupil  they  blend  with  the 
hincter,  »ome  reaching  near  to  ita  inner  margin. 

Pitjm^Hliiry  tlr.meitts. — In  tho  eubatanoe  of  the  iria  anteriorly  and  through- 
t  its  thickness  are  variounly-shapeHl  oud  ramified  pi^'uient  cells  like  those 
the  choroid  membrane.  The  pigment  contained  in  tlmm  is  yellow,  or 
lighter  or  darker  shndeH  of  brown,  according  to  the  colour  of  tbe  eye.  On 
e  fore  part  of  the  iris  is  a  thin  stratum  of  rather  oval  or  rounded  celli  with 
ular  ramified  offsets  (an  epilhelio!  layer — KiiUiker).  At  the  posterior 
IB  a  oovering  of  dark  pigment — the  uvea  of  authors  ;  this  is  aou< 
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linuous  «itli  Ihe  pi gmeutory  layer  lining  the  clioroid  and  the  cilinry  pro- 
cuBEeH,  nnd  contiBtji  of  several  iitrata  of  amall  roniidiKh  celU  filled  with  dark 
pignieiit.  Tho  coliiur  of  the  iria  dependa  en  the  [ligmtut ;  id  the  differeut 
thnJes  of  blue  oyo  it  arises  from  tho  black  pigment  of  the  posterior  surfate 
appearing  more  or  Ipeb  through  tlie  texture,  nhich  la  oiily  ulightly  coloured 
or  is  colonrleM  ;  and  in  the  lilack,  brown,  and  grey  oje,  the  colour  i^  due 
to  the  pigment  Eoatltred  through  the  iria  substance. 


Fig.  400, 


Fig.  tBfl. — Skctiokai  ynw  or  Ta»   ConRKcnona  o»  the  Cnmni,  CctBaone,   lua, 
CiLUKT  MusoLK,  CiLiini  FaocEssis,  llvAMiiD  Mxmbejue  AMU  Lkics.     { 

Tlie  spedinen  eiteodti  Train  the  miJdlB  of  Ibe  Ipds  to  l)ic  ora  Bormtn  on  the  inner  side 
of  l!ie  rigbt  eye.  C,  the  laniinateil  «>mc»  ;  cc,  ojiijnnctiva  coruiai! ;  «,  eoDJQnctiia 
acU'rotioc ;  ce,  epithi;lium  of  tbe  coDJunctiva  ;  r/a,  aut^riot  clutLo  layur  nf  the  cofan 
inssing  ootwarda  in  pirt  into  tbe  conjunoii>n;  rip,  poBlerior  elnstio  laver  ;  It,  lira- 
luentum  pectinntum  iridiH,  elnslio  ligBment,  spreading  into  tlie  base  of  llii  iris,  the 
(cltrulic,  BDil  iLe  attachmoDt  of  tho  radiated  ciliary  niuacle ;  S,  the  soloMiUe  at  ils 
thinnest  t>»rt  i  A.  Ii">  antBrior  aqneous  chamber  :  ap,  Ihe  r*0His  forming  th«  ixnteriur 
di»i»ioaofl!>f  K/inemis  tliaiot-jr  ;  it,  iilen.-il  at  the  Junction  of  Ihe  eomea  and  snlerolle, 
;  pointi  to  tbe  circular  ^enoua  ainuB  or  canal  of  Sfblemm  ;  la,  cpitbeliiim  hohind  the 
come*  itiilinitoJ  bj  a  il^ttcd  line  ;  ci,  epitbolium  in  front  of  the  iris  similarly  iudiuatrd  ■ 
ir,  nwlinting  mincle  of  the  iria ;  io,  dmde-i  fibres  of  the  orbicular  muscle  ■  u.  Tiiameni 
layer  or  uvea  ;  (n.  centra  of  tbe  erjstalliuo  lens  ;  U.  capsule  of  the  lena  •  Icr  Inror  of 
cella  in  front  of  tho  Una  ;  cir,  radiating  ciliary  muwie  or  lensor  choruiJeaj  '■  cio^  divided 
orbicalar  fibres  ;  o;.,  ciliary  proctsa.  along  the  inner  border  of  which  a  layer  ofpiEmenl 
u  continUBl  from  the  choroid  lo  ilio  uvea,  ejcepling  at  the  eocl  of  the   iirocHs  -  Ch. 


cliutoid  memhrane;  R.  tbe  retina  dose  to  the  ora  aerrala  ;  ,-c,  the  ciliarr  pul  of  tbe 
retina,  tbe  slrncture  of  wh.jb  is  imperfectly  reprefitnted  ;  V,  the  vitreous  h^oar  : 


|iroc«aa  ;  Ci, 

he 
A. 


thehyaUd  membrane;  P.  ca™l  „t  P^  ut ;  A',  the  hyaloid  membrane  contiaued  U-bi,^ 
the  canal  to  the  capsnle  of  tbe  lens  ;  Z,  ^ule  of  Zinn,  and  II,  du.,.cn»orj  li«a.eu  o( 
the  len«  rr««ding  from  the  hyalmd  ooraring  the  dliaij  procen  to  the  (root  of  tl%  Mpsnla 
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^^^^^|piuidnn-i«hiTe  a  radiatingarriuigemcnt  through  the itrauui;  the  farmer 
^H^PHVlo  ring!,  one  ki  the  clKamtmatt.  llu)  other  near  Ibe  papil ;  and  the  Uller 
ttnnlng  a  network.  See  ihe  detcripliou  of  the  tcsmU  »iid  nerrei  of  Lhe  tucuUi 
BIdM. 

Pupillary  lacmhrnnf  (membmna  papillaris). — In  fcctil  life  a  delitAie  transparent 
mecnbraiie  thuji  named  cloeca  tiic  pupil,  and  completes  the  curtain  of  Ihc  iris.  The 
pnpillary  raemlintne  eontaini  minute  veaseU,  contioQOUi  irilh  those  aC  th«  jit^  and  of 
the  i^apaiile  of  the  crjutallinc  lens ;  they  are  arranged  in  loops,  which  eonvcri!^  towards 

^Mfh  other,  but  do  not  qnitc  meet  at  the  ccnlre  of  the  pupil.  At  abont  the  sovcDth  or 
dghtU  montli  of  foet4i!  life  lhe*e  Te»els  gradually  disappear ;  and,  in  proportion  as  tho 

'  TBicnlariij  diminishes,  the  membrane  itself  is  al«orbe<l  from  near  the  centre  to»ord« 
the  circumlcreoce.  At  the  period  of  birth,  ortcn  a  Uf  shreds,  sometimes  a  larger 
portion,  and  occationatlj  the  whole  membrane  U  found  persistent.  (See  also  the 
aeoaaut  of  the  development  of  the  eye.) 

riLiAKr  imscLi,  lioamestdu  FKrrraATtTU  nsn  cikcdlak  atuva,         ^ 

Wheu  tho  outer  coat  of  tUe  oyebatl  is  sopwatsil  from  the  clioroici,  a  circular 

ove  18  been  paaiiing  ruuud  on  the  ititier  surface  of  the  Bolerotio,  ftt  its 

ameitl  margin.      This  groovo  in  the  outor  wall  of  a  venous  canal,  the  iliiMt 

lirculiirU  iri<lii  ot  cnnal  nf  &hUmm.      On  tho  middle  coat  a   correspomiiiig; 

roovc,  which  completes  the  cnnal,  ib  seen, — and  this  is  bounded  in  front 

tiy  a  toru  raembronous  odge  bounding  tho  anterior  surfaci>  of  tho  iris,  the 

lignmontum  pectiiifttnin,  while  the  thickest  part  of  tlie  white  ring  of  tha 

ciliary  miiacle  i«  behind   it      This   cnnid  communicates  with  other  venniiis 

■paces  which  give  an  erectile  appearance  to  tho  tissue  at  the  base  of   tha 

ciliiiry  pr.ieesaes. 

The  iuiamenlam  peetinalum  cooJ«t><ta  of  slight  festoon-like  proceases  of  the 

fibres  of  tho  iris,  lying  in  a  transparent  elastic  fibrous  tissue  coutinuoua  with 

tho  pD-^terior  elastic  layer  of  the  cornea.      It  is  a  moro  derolopeil   Bt.nicture 

the  eyea  of  the  shetp  and  ox.  than  in  the  human  eye,   and  in   them  the 

stoonetl  prucosaes  arc  prominent,  giving  a  milled  oppcaraace  like  that  of  the 

edge  of  a  coin. 

The  ciliary/  muscle  (Bowman)  forms  a  ring  of  unstriped  muscular  tissue 

About  -f'gth  of  an  inch  broad  on  the  fore  port  of  tho  choroid.      Its  fibres, 

yellow Uh- white  in  colour,  and  longitudinal  in  direction,  are  attiiched  in  front 

to  the  iunor  surfuce  of  tlie  sclerotic  coat  ;  and  are  also  connected   with  tha 

erminal   fibres  of  tho   posterior   elaatio   layer  of  tho   cornea.      From  that 

rigin  the  fibres  are  directed  inwards  and  backwards  in  a  manner  which  in 

,  seetion  appears  radiated,  and  end  by  joining  tho  choniid  coat  oppoeitu  and 

eyond  the  ciliary  processes.    The  muscle  is  soft,  and  ramified  pigment  celli 

&re  scattered  through  it;)  substance. 

Concealed  by  the  longitudinal  or  radiated  fibres  is  a  ring  of  fibres  taking 
a  circular  direction,  and  which  were  still  described  as  the  ciliary  lignmeut 
after  the  radiated  fibres  had  been  admitted  to  be  moacular.  This  set  cooati- 
tutes  the  circular  muscle  of  II.  Miiller. 

tThe  ciliary  muscle  appe.irs  to  be  in  aomo  way  effective  in  producing  the 
lauge  in  the  form  of  the  leua  which  takes  place  iu  accommodation  of  the 
f  e  to  near  yiaon  (sea  Allen  Thomson  in  "  Glapgoii-  Medical  Journal "  for 
859). 
TESaELS  AlfD  NBHTES  OF  TBB  MISDLB  TUSld  OF  TtIK  ETE,  ifl 

The  arleriea  of  the  choroid  and  tho  cifianj  processca  are  derived  from  tha 
posterior  and  anterior  ciliary  Teasels,  Tho  poatarior  consist  of  two  sots,  distin- 
guished as  the  short  and  the  long.     Tlie^ior(^poatGhoi)cUiur^bTa:nc>vui:ll*& 
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ophtbstmic  artery  pierce  tiio  Eclcioiic  close  to  the  optic  nerve,  uid  divIJe 
into  brauuhi'B  which  ]>a.ss  forwaid  ia  meridiouftl  directions  iu  the  choruiil 
membraiTie.  ComiuunicatiDg  freely  tliey  ilimiui^h  iu  size,  anil  eiiteiiug  the 
choroid  form  a  close  not-work  of  line  capillariea  ('umVii  l.'injsdi'utna)  iilteaily 
describe  li. 


Fig.  *a7. 


Fig.  tea. 


[ 


Fig.  i87. — LiTEBlL  Visw  ov 

TUB  ARTERIKg   or    TBM   CuO- 

»o[u   jsu   iHia    (freiB   Ar- 
Buld).      ) 

a,    nptio  D»rTe;    b,    part   of 
Ibe  ai^leruLlc   led    bcliiDd,    llig 
greater    pBit    and    the    tvtot^t 
b^LTJD;^    beeQ      removed     ante- 
riorly ;   c,    oilinry  niiiBcIe  ;    d, 
iris ;     1,    iwslcrior   eiliArj   »r- 
Ifcica  pl^rrLjig  tbfl  Hclerotic  &iid_ 
pnssiug  a'oQE  tbo  ction^ick  ;  ^  f 
oue     of    tht!      long      postei-ior 
ciliary  arUries ;    3,    MTirral  of 
the   shoit   or    anterior   ciJiAi^ 
arteriiri. 

The  veha  of  tht  choroid 
emii  constitute  an  outer 
layer,  pnrtially  aeparable 
from  tho  arterial  net-work, 
itiicl  easily  recognised  by 
thu  direction  of  the  larger 
vieHtla.  These  converge 
to  four  nearly  etiuidistjint 
trnuks,  which  pa8a  through 
the  sclerotic  about  half 
wiiy   between   tlia   margin 

Fig.  4()S.— IiAtMAb  Viiw  or 
rfli  Vei.vb  or  iuh  Cuoftom 
(frdm  Aroold). 

H'he  jirtpai-atioD  ia  aimilu  to 
llint  reprvtented  ja  tlie  pre-j 
vions  Ggiira.  ],  1,  two  trunk*  ' 
of  the  reus  vortioosffi  at  Uia 
plnnj  wheio  tbey  U»?a  tjis 
choroid  and  j/ierco  the  tclerotia 
cult. 

of  tho  cornea  nnd  tlie  entrance  of  the  optic  nerve,  and  pour  their  eontenta 
into  the  ophthnlmio  vein.  From  their  whorl-like  arrungumeiit  they  kre 
known  aa  the  rusu  rortimisn. 

The  blood-vesaeh  vf  the  ciliary  procrasts  are  very  numerous,  and  are  derived 
from  the  anterior  ciliary,  uiid  from  those  of  the  fore  part  of  the  choroidal 
membrane.  Several  saiall  arterial  branehos  enter  tho  outer  part  of  each  cilinry 
process,  at  first  running  pantltel  to  each  other  and  com  muni  eating  apaiingly. 
Ah  they  enter  the  promiiieut  folded  portion,  the  vessels  become  tortuous,  sub- 
divide minutel}',  and  iuosciilate  frequently  by  crosa  branches.  Finally  they 
form  short  arches  or  loops,  and  turn  backwards  to  pour  their  contents  into 
the  radicles  of  the  veins. 

On  the  free  border  of  the  fold,  oue  artery,  larger  than  the  rest,  eitendi 
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the  whole  length  of  each  oiliaiy  process,  ^n>i  oommuniotes  through  inter- 
toning  TBwck  with  a  long  venous  trunk  whiuh  runs  %  similar  course  on  the 
Bttaohtul  8urfa<K. 

Fig.  ^9^. 


Fig.  liS9.— IwwTM  V*3*  VoBTicosi  ur  rn»  OnoiotD  Oo*t  (from  Sapper).    ^ 

I,  an«  of  the  Int^^r  vciu)  ;  3,  imill  comiDiinioitiiig  reasela }  3,  brsncha*  dividing  into 
tke  smalleBt  vortlcuse  ccuselj. 

ArUriti  of  the  irit. — The  speotol  srieclei  of  the  iris  are  the  long  ciliary 
and  tho  anterior  ciliary. 

The  long  (potlcrior)  dliary  arlcrita,  two  la  number,  and  derived  from  the  ophlhal. 
miv.  pierce  Ibe  Belcrolic  a  little  before,  and  one  on  each  sJJc  of  the  optic  nerre. 
Harins  gained  the  inlerval  between  the  Bclcrntie  and  choroid  coala,  tbej  eitend 
hotiEontally  forvsrrts  through  the  loose  connectire  ti<uue  (mentbrana  /laca)  to  the 
ciliary  musi;[e.  In  Ihia  courae  they  lie  nearly  in  the  horizontal  plane  of  the  axil  of  the 
eye  ball,  the  outer  vessel  being  however  a  little  above,  and  the  inner  one  a  iJllle  below 
the  level  of  thiit  line.  -V  short  gpoce  behind  the  fixed  margin  of  the  Irii  each  lesscl 
divides  into  an  upper  and  a  lower  branch,  and  Ihede  anaatomosing  with  the  cotre- 
fpondiog  vc^dcls  of  the  oppoaite  side  nud  with  the  anterior  cillnry,  form  a  vascular 
ring  (cirai'iit  nio/ii')  in  ihc  ciliary  muicle.  From  ihi*  clri:lo  Emnllor  branches  arise 
to  supply  tha  muadc :  nhilsL  others  converge  towards  the  pupil,  and  there,  frvcly  com- 
nnnienting  by  transcetsc  olTjeta  from  oac  to  auother,  form  a  secoml  circle  of  nnasto* 
moaii  {rircalui  jjifimr),  and  end  in  iinnll  veinx. 

The  anleri/ir  ci/iary  urleriea,  Ere  or  bli  in  number,  but  smaller  than  the  Vessels 
J  net  described,  arc  supplied  from  I  he  muscular  and  lachrymal  branches  of  the  ophthal- 
mic artery,  ami  pierce  the  sclerotic  about  a  lino  hebiud  Iho  margin  of  the  cornea ; 
6nal!y,  Uiey  divide  into  bntnohea  which  supply  the  ciliary  pcaceasea,  and  Join  the 
circulus  major. 

Buidea  these  special  arteries,  numerous  minute  vessoU  enter  the  iris  from  the  ciliary 
proccaics. 

The  oeins  o/(/ie  iris  follow  closely  the  arrangeiiient  oF  the  arteries  just 
doamboil.     The  circular  sinus  commuuioatos  witli  this  aysLuui  o£  tossaU. 

^  ft  ^ 
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-  The  tierves  for  the  supply  of  the  iris  are  uamed  ciUory  :  thej  are  uume- 
roua  aud  large  ;  aiid,  before  enterlug  the  iris,  dividti  in  the  Bubatauce  of  tho 
ciliary  muHcIo. 


Fig  470. 


Pi?  *^^. 


Fig.  iTU. — VE9SEI.S  or  tm  CnoBOii',  Cit.i\B?   Phoobs^es  abd  Iru  or  *  Cbud  (from 

Kolliker  after  Arnold).     L.' 
I 

a,    capillar;  network  of  tbe  pofllerior  ecgmeDt   of  iLe   choroid  Buding  at  b,  the  on 

Mrmta  ;  c,  arteries  of  tbe  corona  citiarig.  euppl7mg  tlio  clHary  pri>c(!tEPa  d,  and  jiu^g 

into  tic  iria  i ;  /,  the  cspilliry  network  close  to  the  pui^itiiiry  margta  of  the  iri«, 

Kg.  171. — Fbqht  TtBV  or  thk  Bldddvssskls  or  the  Csoaoui  Coai  asd  Ibis  ntoit 

SEFOHi  (from  Arnold).  H^ 
1 
Af  anterior  part  of  tbe  choroid  ;  B,  iria  ;  C,  ciliary  moscle,  kc.  ;  1,  If  IcDg  posterior 
ffllisry  iirlcriea  ;  S,  Eve  of  the  onteTior  ciliary  ailJiriea  ramifying  t"warii<  the  outer  margin 
of  the  iria ;  3,  loop  uf  oommunication  between  one  of  the  anterior  and  an«  of  the  long 
poitcriur  ciliary  artFries  ;  4,  iutcruaL  circle  auit  netnork  of  the  Te«acla  of  tbe  irii ;  G, 
citernal  mdial  network  of  vemclx. 

Fig,  t72.— LxTiEii.  ViBW  or  rai  CiLUai 
Kbrveb  (from  Arnold). 

0,  opUc  nerve  ;  b,  hack  part  of  the  Botontio ! 
e,  ciliary  unscle,  jic.  ;  d,  iria  ;  r,  ont^r  RarStea 
of  tho  ohoriiid  coat ;  1.  fiie  of  the  dliary  nerfti* 
pUBing  alunjj  tho  ehc.ilh  of  the  optic  nene, 
piercing  tlie  aclorutic  poatoriorly,  aud  thenoe 
pusioe  forward  on  tho  choroid  memlrano  to 
the  ciliary  muscle  and  iris,  Tho  norreB  >r« 
reprcieotcd  too  large. 

The  dliar!/  titrvea,  about  fiRcen  In  num- 
ber, and  derired  from  the  lenticular  fiaoglion 
aod  the  niul  brinrli  of  the  ophthalmic  division  of  the  fifth  nerTc,  pierce  the 
tcleroUc  aeai  ibe  entrance  of  the  optio  nerve,  and  come  immediately  in  contact  wiik 


BETrNA  OR  NERVOUS  TUNIC. 


725 


Pi 


the  choroid.  Tb«y  &re  Bomcirliat  lUittntd  in  form,  are  {NirUf  embcildei)  in  eraavtt 
cm  the  inner  lorfitce  of  Ihe  Bctcrotic,  and  cunimuniFste  occuinDAll;  nlth  cacli  otliQT 
beCore  supptjing  the  comea  and  eatcriag  tlic  cillery  miuclc.     Wlieii  Llia  BcUroLla  is 


Fig.  4T3. 


473. — DiffTBiBcnos       o? 
Nkbvw     di    TBI    lau    (from 

Tbe  prapuBtiaa  wni  btken  Iroia 

the  ejrs  of  an  albino  lubbil,  nnd 

'a»  treated  icilb  Kda.    a,  amalter 

iDcbM  of  the  clliir;  doth  ad- 

.ndn;  frnm  tbe  Dhoniid  ;  b,  loopi 

union  between  them  at  tbe  mar- 

^n  nf  the  iris  ;  c,  tirchvs  of  unioQ 

tbe  ins  ;  ^,  finer  uetvorlt  in  the 

ner  part ;  (/,  some  of  tbe  termi- 

rtloua  of  single    cerre    filamenta 

tbe  oQter  i>art  of  tbe  irii ;  c, 

lincler  pupiliie  mnaele. 


eMeTulij  stripped  from  Iho  enhjacent  Btnielare»i,  thcH  nerrcs  ire  xeeo  I;'Ing  on  tha 
mr&«e  of  the  choroid.  Within  the  tiliarj  muscle  the  nervca  aubdivideminutely,  afevr 
bein^loBl  in  itA  nubetanco,  bnt  the  greater  iininber  pans  on  lo  the  iris.  In  the  iris  tlie 
nerves  follow  the  course  of  the  blood -Tesse la,  diviriing  into  bmncliea,  whicli  com- 
mnnicate  with  one  aaolheraE  fur  aa  the  pnpil.  Id  tbe  iris  Lhej  sQon  iose  their  daric 
oDtlioe,  and  tbeir  mode  of  termiaation  ia  not  ascertained. 


W 


RFTINA   OK  NEEVOCS  TDRIO. 


The  retina  ia  a,  delicate  almost  pulpy  merolirauo,  which  contains  tho  tor- 
min.tl  p.irt  of  the  oplio  Derve.  It  lies  within  the  choroid  coat,  and.  rests  or 
tlie  hjaloid  membrane  of  the  vitreous  humour.  It  extends  forwards  nearly 
to  the  outer  edge  of  the  ciliary  processci  of  the  dioroid,  where  it  ends  in  a 
finely  indented  border — wa  icirata.      From  this  border  there  ia  oontiuned 


> 


Fig.  i7L 


Ig.  474. — Tde  Pobterioa  Hu-t  or  tub 
Rrtiki  or  THE  tf.rr  Bib  tibwkb 
raoH  BIFORK  (after  Hen le],     } 

t,  the  ent  ed^  of  the  p^t^lerotie  COnt ; 
ch,  the  fhoroid  ;  r.  the  retina  :  in  the 
iatcrior  at  the  middle  tlie  macnla  liitea 
with  tbe  depression  of  tlie  furca  centralis 
ja  repreientfd  by  a  elij(bt  oval  shade  ; 
lonrdi  the  left  aide  tbe  ll/^ht  »p')t 
In^cates  tbe  callicutua  or  eminence  ut 
the  entrance  of  the  optic  nerre,  fram  the 
centre  t^  wiiich  the  arteria  eentralia  is 
(preading  its  branch ei  into  the 
leaving  the  part  occapied  bj  tbe 
comparatiiety  free. 


awards  a  thin  layer  of  transparent 
iincleiit«d  cells  (not  nerre  elements) 
'  an  elongated  or  cylindrical  form, 
Dnslitiiting  the  pars  ciliaris  retinffi, 
Ivbich  reaches  as  far  as  the  tips  of  the  ciliary  processes,  and  there  gradually 
Idigappenrs.    The  thickness  of  the  retina  diminishes  from  behind  forwards.    In 
lihe  fresh  eye  it  is  translucent  and  of  a  light  pink  colour  ;  but  after  ileiitb.\.t 
l»oon  becomes  opaque,  and  this  change  is  most  inM^twl  utiiei  fti«  Mte«fc  *K 


«ri^1tani  S^T«  jiXviasTBattMiM 


opti*  ■»«•  apaada,  sail  m  ita  wtw  tbs  pant  fron  which  Uw  T«a^  4f 
the  (■!■■■  Vancfc.  At  tUa  plaM  th*  mtnmwt  r'>TlTi~  ia  alighUy  i  h  lyiJ 
•o  w  to  form  an  cininence  (coUiodna  nerri  Optica}. 

SoiTTrKE. — TIm  retina,  wbea  tiAmiDed  microao^cally  oi  vMtM 
aartta—t  exbitiiu  a  arrioa  of  diaaimiUr  tlr&ln,  together  with  atnetWiBMl 
coufioad  to  oti«  stratum,  (lu)  BxtcmoUy  i*  tha  «»nim»Tnr  l&yat ;  (fcQi 
ia  tha  uddle  is  the  gtanuUr  layer,  cutupming  ths  external  imihw.  llw 
iiitcmudcar,  the  iutoTOal  nudcar,  nnJ  tliu  motocular  l^ws  ;  aMi  (Inl) 
iuti-niallf  ia  tha  uervou*  layer,  con^Lstiug  of  tbive  ilnt*,  ons  of  uarra  odK 
another  of  iifrra  flbrta — th»  ramili'CxUoiix  of  th«  oj^tic  narrv,  m»tA  od  tte 
loner  anrfaoe  of  Uiin  liwt,  a  Uiuiliiig  luerobrauo,  (Itb)  Ttavoraiait  1^ 
from  tha  ooluuiuat  lajer  to  Iho  liutitiug  memhrBue,  ar«  pUenl  *«ctMil 
of  varTJnu  kiuds  at  lUiroreul  <lt'i>th«,  uiU  not  full;  kftcvt«in«il  to  ha 
una,— tho  riiiiii>tiit^  hhtva  ut  Mtkllcr.     (5t)i)  Blooil-' 

[Qm  rvtina,  nra  plMod  chicQy  townnJa  the  iDUor  HtrtMa. 


I 


COLITMNAB  LAYER  OF  THE  BETINA. 


7ir 


I 


1.  TTie  coliimiKir  layer  (tdrainta  bacilloruin),  oonsistB  of  irniimeraUQ  thin 
rods,  placed  veHicnlly  aide  by  side  like  pali^adta,  and  of  other  krgar  bodien, 
more  or  luu  thickly  iDterspereed  among   these,  «Dd  oamed  «onH.      These 


Pig.  *78. 


,Pig.  4rs.— TKttTioiL  SsotioB  o»  1  Sham.  Tawi  or 
TOR  BsTiii*  (ftflcr  Kalliker),     "5 

A,  entire  uetion  o!  n  smati  pirt  of  the  ri'tlniL  ;  B, 
l»o  con€B  represeuleil  seimtnti'ij  in  thiir  cgnnection 
with  ihe  Sbcet  of  Mijlfer  and  other  atructures  ;  C, 
two  roda  repreMTitcd  sepanileljr  in  their  conxiKtlgn 
witb  the  grnDiilcH,  Rbrea  of  Mliiler,  and  llic  ncrva- 
c^IIa  ;  t|  cDluntnnr  layer;  a^  in  A  and  C,  the  roiti^. 
in  B,  tliB  terminal  part  of  the  cone  ;  4.  conci ;  2, 
granular  layor ;  c,  outer  lajer  of  nuclei  (strlaleil 
corpuicles  of  Henle) ;  d,  inner  layer  of  nnclei ;  /, 
inler-nuolenr  layer  ;  3|  nervoua  layer  ;  ff,  hue  maiC' 
cular  Bobatance  ontaide  A,  the  ueive-cellfl  ;  i\  nerve 
fihres ;  I,  niembmna  liuiitiuis  ;  e,  inner  enda  <jf  the 
brea  of  Muller  reeling  on  the  limiting  niembrano. 

Btrnclnrea  aro  glistening,  soft,  easily  des- 
troyed, anil  lofio  their  cliarocters  quickly  in 
fluids.  The  rods  are  of  iiniforra  Jiainetur, 
and  are  dbniptly  truncated  eiternally.  Tho 
cones  are  flrmk-shaped  in  tho  inner  part  of  their 
extent,  and  taper  to  a  rod-like  eitremity  ex- 
t«Tiially.  Each  cone  rests  on  a  pyriforni  cell 
continuous  with  it,  nnd  forming  tho  extremity 
of  a  fil're  of  Milller ;  white  the  rods  end 
int^nially  iii  pointed  extremities  ran^ng  nlth 

thero  pyriform  ceils,  and  represented  as  formed  by  similar  bodioa  (KoUiter)  ; 
btit  this  continuity  with  MilUerian  fibres  iB  etill  disputed.  The  dilated 
portions  of  the  cones  present  granular  contents,  and  a  similar  nppearance  is 
■te«cribcd  id  tie  inner  halves  of  the  rods.  At  the  outer  ends  tho  rods  pro- 
ject somewhat  farther  than  the  cones.  When  tho  outer  surface  of  the 
retina  ia  viewed  about  midway  between  its  canfre  and  margin  with  a  strong 
I  enongh  magnifying  power,  a  number  of  Tuinnte  globular- looking  bodies,  the 
^Kcnda  of  the   rods   appear ;    and   between  them,   at  n   deeper  level,   other 

I 


Fig.  177.— DnTKR  Sdsvack  of  trk  Catiiii<iiii  hmn  or 

TBK  Reika  (from  Bblliker).      US 


Fig.  iT7. 


a,  pitrt  of  the  eulumnst  la;«r  within  the  idimuIil  lot^n, 

irbrie    only  conea   nte   present ;  b,    part  near    ihe   mai^ula, 

wbeii:  a  Bingli  row  of  rods  intericnefl  l^tween  the  CL>nn ;  f, 
^^from  a  pari  of  tbo  retina  miJway  between  the  maeala  and 
^HHm  ora  temls,  ihowitig  n  prepanderance  of  the  rods. 

^^Mnnaparent  birger  bodies,  the  swellings  of  the  cones, 

^Fkre  aeen,  with  a  smaller  circle  within  eacb — the  end 
of  its  narrower  part.  Towards  the  nnirgin  the  rods 
become  more  numorons ;  near  the  centre  the  cones 
predominate  ;  and  in  the  macula  lutea  the  cones  alone  nro  »een, 

2.  The  fifertial  and  iiiienuii  jiuclcar  divisions  of  tho  (|rnn"'Hr  layer  are 
two  colloctionii  of  rounded  and  oval  corpuaolu-H,  refiactingliaht  pretty  strongly, 
Tho  oorposcles  of  tho  internal  nuclear  layer  are  small  oells  with  large  nuelei. 
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as  are  also  Eome,  at  leatt,  of  those  of  tbe  outer  layer,  nainolj,  the  pyrifonn 
bodies  Biipporting  the  cones.  But,  according  to  I'ocent  iavcetigHtious  of  . 
Henle,  whoso  stntomenis  have  been  corroborated  by  Kitter  as  holdiiig  good  in  i 
the  m.iramala  generally,  the  Ixwlies  which  coiistituto  the  bulk  of  the  outer 
nuclear  layer,  are  elliptical  corpuscles,  wliich,  when  perfectly  fresh,  exhibit 
trauererse  striation  similar  to  muscular  fibre,  to  the  extent  of  three  dark 
lines  alternating  witli  clear  substance  in  each,  but  which  soou  break  ap  into 
globules. 

Pig.  <78.         Pig.  (78. — SiwpsD  BiMPTiCAi.  Conpc^oiM  ar  ins  Extswjlt  NooiBim 
LiYEB  or  TBE  Rirtwi  (fium  Uealel.     2i' 

The    iiitemvcUar   laijer,    which   lies   between  the  layers    noW] 

referred  to,  ia  a  clear  space  of  unequal  depth,  vertically  atmted, 

and  bavuLg   likewise   a  molecular  appearance.      The   molecultt  j 

basis   is  more   marked  in   a  thin   stratum  which  intervenes    !>•>• 

tireen  the  iutemal  nuclear  Inyer  anil  the  nerve  cells,  and  trliicta, 

therefore,  has  been  distingiu'shed  as  the  molc<^u!ar  layer. 

3.  Nervous  layer. — u.  Tha  eelhilar  Imjer  consiHti  of  nervo  cell«  with  a 
Sue  molecular  material  interspersed  among  them.  A.t  the  bottom  of  thA 
eye  over  the  yellow  i^^iot  they  are  thickest  (from  8  to  10  colls  deep),  and 
decrease  in  quantity  in  front  ;  so  that  at  a  fifth  of  an  inch  from  the  or« 
serrata  they  are  only  scattered  in  clusters.  Around  the  entrance  of  tha 
optic  nerve  there  w  ouly  a  single  stratum  of  tbeiio  elements.  The  cella  whea 
trvsh  are  transparent  and  nucleated,  being  roundiflh  or  pear-shaped  in  out- 
line, and  are  furnished  with  from  two  to  six  ramified  offsets.  By  their 
intemal  offsets  tlio  cells  are  continuous  with  the  nerve  fibres  beneath  ;  liy 
horizontal  offsets  they  are  united  one  witli  another  ;  and  by  those  which 
pans  outwards  they  are  connected  with  the  corpuscles  of  the  iutemal  nuclear 
layer. 

6.  The  tiervc-Jibre  layer  coneists  of  nerve  fibres  directed  forwards  from  tbo 
optic  nerve,  and  collected  into  small  bundles,  wliicb,  compressed  laterally, 
iulercommunicate  and  form  a  delicate  web  with  narrow  elongated  meshea. 
This  stratum  dimiuishcs  iu  thickness  foi'wards,  and  ends  .it  the  ora  semita  : 
it  forms  a  continuous  membrane,  except  at  the  yellow  spot,  where  the  u«tva 
fibres  are  wanting.  According  to  Bowman,  the  fibres,  which  lose  their  dark 
Dutliuo  on  reaching  the  retina,  consist  there  of  an  axis-cylinder  only.  It  is 
now  well  established  that  they  terminate  in  the  nerve  cells  on  which  they 
lie,  and  this  is  the  only  mode  of  their  termination  which  has  been  fully 
ascertained. 

c.  Mcnibrana  Umitans  and  coiuiective  tissue, — The  limiting  membmno  lines 

the  inner  surface  of  the  retina,  separating  it  from  the  vitreous  borly.      It  is 

an  extremely  thin  and  delLcal«  membrane,  which  can  be  detached  in  shreds  { 

and  it  agrees  with  the  other  glassy  membranes  of  the  eye-ball  in  not  bein;'^ 

affected   by  alkalies,  maceration,   or  boiling.      On  ita  retinal  surface   it  ia 

studded  with  the  broadened  insertions  of  vertical  threads  of  counectivetissuo, 

which  separate  the  nerve  fibres  into  bundles,  and  form  the  inner  parts  of  the 

MUlleriau  fibres.      Nuclei  apparently  exist  both  ia  these  and  iu  the  mem- 

brana   limitans   itself.       Dehcate  homogeneous  connective   tisaue,  likewisa, 

enters  into  the  composition  of  the  layers  of  the  retina  as  far  outwards  as  tha 

''" —  '■*'  the  rods  and  coues,  and   gives  there  the  appearance  of  a  horizontal! 

lt«riial  limitary  membrane  of  Schiiltze. 

tting fibres  of  Miiller,  and  coniitetioiu  of  the  differtnt  elcfnenli  of  iht 

vm  tbe  /ongoing  description  it  will  be  gathered  that  the  liistory  of 


MClLEBIAN  fibres.— blood-vessels  op  retina,  720 

tba  MiilleriAn  fibres  u  still  incumplote.  Indeed,  the  mmuteiiesH  and  delimoy 
of  their  Btmctnre  renderB  their  iavettigation  one  of  the  moat  difficult  sub- 
jects of  itDatomicil  Lnqnirf.  Heinrich  Miiller,  to  whoiu  Mienco  cbioflyoireg 
the  advance  which  has  of  lat«  ycats  been  made  towards  the  olucidatioD  of 
the  minute  structure  of  the  retina,  cietcribed  mdiatinn  fibres  eitpndiug  verti- 
cally from  the  rods  and  cones  to  the  meuibratia  limitnns,  iiiterruptod  in  thoir 
cooru  hj  the  corptiscles  of  the  outer  and  inner  nnclear  layem,  an<l  connected 
with  tbe  nerve  cells.  Uo  subsequently  recc^jnised  the  verticitl  fibres  in  the 
intrmal  layerti  as  connective  tiBSue, — a  view  now  universally  adopted.  It 
appears  to  be  clearly  established,  that  from  the  pyriform  corpuscle  at  the  base 
of  eiich  cone  a  thread  posses  inwards  t-i  a  corpuscle  of  the  internal  nuclear 
layer.  It  is  alxo  stated  that  more  slender  tbruads  unite  the  rods  with  the 
deep  lajora  ;  and  KoUiker  represents  a  thread  passing  out  from  a  corpuscle 
of  Uie  internal  nuclear  layer  as  afterwards  dividing  into  branches,  on  which 
ore  placed  corpuscles  of  the  external  uuclenr  layer,  and  which  terminate  in 
rods.  This  account  of  the  structure  seems  be^t  to  accord  with  the  physio- 
logical view  now  very  generally  held,  that  the  columnar  layer  is  the  more 
immediate  seat  of  the  formation  of  a  distinct  image  in  viflion,  and  of  the 
leception  of  visual  impresitions  from  rays  of  light  impinging  upon  the 
retina.  It  is  right  to  state,  however,  that  a  different  view  is  taken  by  Iloale, 
who  believes  that  the  rods  are  free,  and  that  the  fibres  obKcri'ed  by  U,  M(l|]er 
and  KiillUier  are  artificial  products,  the  result  of  coagulation  by  rc-agenta. 
Ilcnie  regards  the  retina  as  composeil  of  an  outer  part,  which  he  terms  the 
raotoic  layer,  and  which  comprises  the  columnar  structures  of  Jacob's  mem- 
brane, and  the  external  nuclear  layer,  and  is  destitute  of  blood-vessels  ;  and 
an  inner  nervous  part  oouipurable  to  the  stnicttu-e  found  in  the  cerebral  con- 
Tolntions,  and  consisting  of  a  stratum  of  nerve  fibres  and  of  two  strata  of 
nerve  cells  alternating  ivith  granular  strata  ;  the  corpusclus  of  the  ititenial 
nuclear  layer  being  considered  by  him  as  nerve  cells  of  a  smaller  order  than 
those  of  the  cellular  layer. 

6.  I'eweti  0/  tlie  retina. — An  artery  enters  and  n  vein  leaves  the  retina 
between  the  bundles  of  fibres  of  the  optic  nerve. 

The  artery  (orteria  centralis  retinte)  is  an  oS/at  of  the  ophthalmic,  and 
divides  into  four  or  five  primary  branches  as  soon  as  it  enters  the  eye-ball. 
These  larger  offsets  are  situated  at  first  ou  the  inner  surface  of  the  uorve  fibres, 
but  they  soon  pass  between  these  into  the  stratum  of  nerve-cells,  where  they 
form  a  network  of  very  fine  capillaries  with  rather  wide  meshes,  which 
rencbeB  in  front  to  the  ora  serrata. 

The  vein  correxponding  to  this  artery  has  a  similar  distribution  :  it  termi- 
nates in  the  ophthalmic  vein.  In  animals  there  is  a  circular  vessel  (circulus 
venoauB  rctinm)  followiug  the  lino  of  the  ora  serrata. 

Contlilutiita  of  ike  retina  in  the  yrllow  s;)o(.— In  this  part  of  the  retina 
the  several  layers  above  described  undergo  some  modification  :  the  following 
are  the  alterations  in  the  strata  from  without  innards,  viz.  : — In  the  columnar 
layer,  only  the  cones  are  present,  but  they  are  set  close  together  and  are 
smaller  than  elsewhere.  The  granuhu:  layer  is  absent  opponite  the  foven 
centralis.  The  nervous  layer  is  thus  modified  :  the  nerve  celbt  cover  the 
vhole  spot,  like  laminated  epithelium,  and  rest  internally  on  the  membrana 
limitans  ;  bnt  the  molecular  substance  outaide  them  is  absent  over  tbo 
fovea  centralis  ;  the  nerve  fibres  extend  only  into  the  circuratorenco  of  tho 
spot  amongst  the  cells,  without  forming  a  layer  over  it.  Tho  fibres  of 
M filler  are  fonnd  at  the  circumference  but  not  over  the  fovea  centralis;  they 
have  an  oblique,  almost  horigontal  direction,  tmd  pioBoiA  ii.»vwMi\^  \ua«» 
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like  appeftrnnce.     Only  cnpillary  vessels  occupy  tlie  yellow  Ppot,  tlio  Inrger 
branches  passing  ronnd  it  ■ 


V,s.  *19. 


It 


Pig.  470. — VBRTiOii.  Rkctiok  or  the  Ritina  THKODuir  TBR  MreniB  of  tdk  Povia 
Crstiulis  ((rum  Uenle.) 

ThiB  fignre  ii  tiik«n  fram  a,  priitiaralioD  oF  the  hnmnn  retina  Lnrilened  in  alcotiol,  and 
is  rUnigned  to  show  tbe  peciiliBrilieB  of  thii  pnrt  ss  FOtnfnr^il  "Ith  other  regiona  of  tbs 
retins,  r'a.,  the  oLUqoity  of  the  klullcrjan  fibits,  the  tbinuFBR  aF  the  layer  or  hmto 
filirea,  ind  the  nlsence  of  the  gULniilar  Uyer  in  tlie  cenlro.  a,  6,  cones  of  the  eolumnar 
layer ;  c,  txUrnal  oucltar  layer  ;  d,  iutcmsl  niicltnr  layer  ;  /,  exleron!  fibroui  layer  ; 
<l,  moiecnisr  salixtance  ueit  to  li,  (he  gBDglioaic  layer ;  it,  the  layer  of  nerve  Elrea ; 
I,  tlie  internal  limiting  membrane. 


Tho  ijillow  colour  of  tbe  macula  Intea  is  deepest  towards  the  centre,  ftnd 
h  duo  to  a  pigment  wliich  imbucB  all  the  layers  except  the  columnar  ;  it 
does  not  ap|>car  to  be  contained  in  cells,  and  is  soon  removed  after  death  by 
the  action  of  waler. 

Ciliary  pari  of  the  retina. — The  strncture  whlcli  baa  been  named  ths 
ciliary  part  of  the  retina  ia  situated  in  front  of  the  om  serrotn,  and  extends 
thence  over  the  inner  ends  of  the  ciliary  proce^iaes  to  the  bnaa  of  the  iria 
(therefore,  over  the  whole  corona  ciliarin).  Though  entirely  deslitnte  of  tha 
nervous  parts  of  tbe  retinal  structure,  it  is  atiil  in  continuity  with  the  aub- 
stiince  of  the  retina,  and  in  the  form  of  a  ^rej  membrane,  adheres  to  tb» 
ciliary  processes  and  zonide  of  Zinn,  tuidis  usually  in  great  part  detached  from 
the  iieighbonriiiij  parts  along  with  the  latter.  According  to  Kolliker,  thia 
layer  consists  of  elongated  nucleated  celln,  which  in  tha  human  subject  are 
broad  eitemally,  and  with  flat  or  forked  biLacsBet  tipOQ  the  internal  limiting 
membrane.  He  r^ards  these  colls  as  probably  corresponding  to  the 
MuUerian  fibres,  and  as  conatituting  in  this  place  the  only  representative  of 
daJ  strtKtnn. 
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On  Ili«  Rlrnelar*  or  th«  retini  may  be  consulted  IleiDrich  MuUer,  in  SleboU  uad 

KBlliker's  ZeiUchrift,  IflSl  and  1858;  M.  Scbultie.  "Ob!,  de  relinie  Struct,  pcnil.." 
ISSO  ;  Giodiiir,  in  Edin.  Med,  Jauroal,  ISM;  Kullitier,  Hanciliiu'U  d.  GewebcUlira, 
itii  ed.,  ISSSi  mid  Heale,  Huiilbuub  d.  S.vetcm.  Aaatomic,  vol.  ii.,  IBOfi. 


Fig.  *80, 


Fig.  490. — TniTiciL  8i(mni>  THKonaH  rnt  CBonoiD  isd  IIetivjl  i<eak  tri  Oka 
Sehsata  (rrom  Kiillikcr).     ^ 

a,  IfdoiJ  Qieiubmne  :  a',  iaiicMioni  of  Hbrei  vhich  ntlintc  from  thi?  sntnior  niirgiii 
of  tJie  retina  iDto  the  vitreous  body;  b,  Jrmitmg  mEmbraac  and  £ljrotia  Iajtst  of  the 
TCtina  ;  e,  ganglionio  Inyet  witli  a  few  cells  ■hown  ;  d,  inner  naclenr  lajor  ;  e,  inter- 
nnrlear  ■ubatan<Te;  /,  outer  nuclear  'aj'er ;  g,  columnar  Injer ;  h,  dark  pigment;  t, 
middle  Injer  of  Iba  ehoraid  ;  I,  bcginniog  of  one  of  iLe  ciliar;  ptuceseei ;  m,  clliury  ymit 
of  Ibe  retina.      (The  ncem  Bbown  at  a'  Is  not  eonttant.) 

Pis.  *8],— A  Smjill  Pusrcos  or  tub  Cilubt  P.tET  o?  inn  BKTmi  (from  Kiillikpr),  ?'" 

A,  bnmnn  ;  B,  froni  tlieox  ;  1,  pigment  calls  ;  2,  ceili  forming  the  cilinr;  port. 
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THS    VITREOUB    BODY. 

The  ritreons  body  ia  the  largest  of  the  transparent  parts  occupying  the 
centre  of  the  eye-bntL  Giobular  in  rorm,  it  occupies  about  fonr-fiftbs  of  the 
ball,  and  Biip|)orta  the  delicate  retitin,  bviiig  in  contact  with  tbe  membrana 
limitauf.  On  tbe  fore  purt  it  ia  hollowed  out  for  tbo  reception  of  tbe  leHH 
■ud  ilB  capsule,  and  btbiiid  it  ia  more  closely  connected  with  the  wtiiia  than 

'  at  the  taden,  having  received  at  that  pari  olTseta  of  the  letiiiiil  vuMels  in 
foetsl  life.  It  in  quite  trausparcut,  and  like  a  thin  jelly  in  ita  interior.  Itn 
■nrface  is  formed  by  a  thin  enveloping  gliLsay  membrane,  named  hyaloid,  and 
as  long  as  this  membrane  is  entire,  it  retains  its  form  in  wntcr.  No  veesels 
ent«r  it,  and  its  nutrition  must  be  therefore  depeodent  upon  the  Buirounding 
TMCuiar  teiturea — viz.,  the  retina,  and  the  ciliary  processes. 

The  hyaloid  is  an  extremely  thin  and  clear  membrane.  "When  traced 
forwardB  it  is  found  to  be  connected,  opposite  tbe  outer  part  of  the  ciliary 

I  pnNMHBM,  with  a  lirm  membrane  pnssing  in  front  of  the  marginal  part  of 
tbe  lens  (suspensory  tigam<«tit),  whde  a  thinner  layer,  proceeding  iiiwardfl 
from  this,  becomes  united  with  the  posterior  liiytT  of  the  cngisule  of  the 
lens,  so  that  it  is  doubtful  whether  ot  not  Iho  metnbnme  is  prolonged 
between  the  capsule  and  the  vilreoua  body.  On  the  inner  surface  of  the 
hyaloid  are  a  few  delicate  nuclei.     Fibres  have  been  GU^poBe&  to^>«'^n>- 
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longed  lawarda  Ttom  it,  to  fonn  cells  for  the  contnined  fluid,  liut  olmer- 
TBtions  with  the  microscope  do  not  show  any  in  tho  bJuH,  though  in  tha 
fictus  there  are  fihres  iii  the  interior  of  the  vitreous  mam,  with  "  minnto 


Pig.  <S2. — VERTiflii  Sbotioh  op  A  PiBi  01  THE  EiEBAiL.  Bnowntn  iny  CoxMKCTioOT  or 

tna  CORHIA,  SCLEROTIO,  litis,  ClUABI  UtlBOU,  HTAUHD,  AMD  LeXB.      t 

Tbe  full  dettription  of  this  Ggnre  will  be  foand  &t  p.  720  :  tbe  followiag  Teferenod 
tpplf  to  the  tenH  >iiil  pnrta  cannected  n-ilb  it.  A,  the  iDt^rior  nqumiu  chBinb«r  in  froat 
of  the  papil  ;  ap^  the  reecss  funuiD^  the  poBl«rior  dtvijiioD  erf  tlie  aqueons  chamber,  tho 
irii  mtinjj  hetivei'ii  this  nnd  Ihe  pupil  ud  the  surface  of  tts  lens  ;  iV,  radintiiig  fibres  of 
the  irJK  or  dltaUtor  pujitllfl!  muscle  ;  io,  orbiculnr  fibrus  'ir  epliincttr  muscle  ;  u,  pigment 
Ujcr  of  the  iris  or  uvea ;  in,  the  lena  at  its  ceutre ;  /r,  its  cnpsule ;  Icf,  gtnnnitkr  or 
eeilehir  Isjor  to  front  of  the  Icn*  :  thie  Iftj^er  in  Fieen  to  terminate  nbrnpti]'  at  llic  mirgio 
Of  tbe  IcdB,  where  the  new  fibres  of  tbe  ietia  are  de>ctD|>e(!,  and  frnia  nbence  the  ducIh 
of  the  &bree  eKtend  for  a  certaLii  deptli  inwards  in  an  irregular  plane  in  the  (rruwiog 
leas ;  A,  the  bjoloid  membrane ;  Z,  the  zonule  nf  Zlnn  ;  F,  the  canal  ef  Petit ;  tip 
in  fnint  of  it  the  anspensory  ligament  of  Ike  lens  j  7t',  Uie  part  of  the  bysloid  icLiei 
elnaes  tbe  <2anal  of  Petit  behind  uid  eitends  to  the  posterior  sarfice  of  tbe  lens  ;  T,  the 
TitreoiiB  humour. 

nuclear  granules"  at  their  poiut  of  junction,  (BowmBu.)  It  is  atill 
\  douhlful  how  far  tho  Appeanuces  of  latuiuatiou  produced  by  the  action  of 
chromic  acid,  or  of  radi'kted  fibrillation  resultiog  from  eongelation,  luie  true 
indicAti'jns  of  Hny  actually  eiistiiig  structure  in  the  interior  of  the  vitreauB 
homoiir. 

The  Jluid  collected  from  the  TitroouB  hod;  by  punctuTing  it  reaennblea 
watei :  it  cout<diu,  however,  some  salts  with  a  little  alliumon. 


THE  LENS. 
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TOa  UKB  AXD  ITS  OAI^DLK 

The  lenj,  enelosed  in  a  capsule,  ia  utodted  bebind  the  pupil,  and  in  frout 
of  the  vitreous  body, 

Tho  «ip»i(Ie  of  Iho  lens,  n  traiiipafont  gU»*-liko  membranB  closely  anr- 
roundiug  the  contained  body,  ia  hard  and  brittle,  especially  in  front,  but 
rery  elMtic  and  jicnnoable  to  fluid,  Tho  fiutorior  surface  is  in  contact  with 
the  iris  towards  tho  pupil,  nnd  recedes  from  it  sUghtiy  at  the  circumference  ; 
the  posterior  rratE  closely  on  the  vitri'oua  boily.  Around  tba  oircumfureiico 
ia  ■  apace  to  be  afterwards  notioad,  tho  canal  of  Pttit.  The  fore  part  of  the 
c^iBule  ia  sovfral  timoa  thicker  tb.in  the  bnck,  as  far  out  as  to  -^'^th  of  an 
inch  from  the  circumfeience,  where  the  suapeusory  ligitueut  joins  it  ;  but 
beyond  that  spot  it  becomes  thinner,  nnd  it  is  thinnent  behind.  lu  its  Datura 
I  CApside  of  the  lens  resembles  the  glassy  membrane  at  tho  back  of  the 
nea,  for  it  is  structureless,  and  remains  transpareut  under  the  actiou  of 
eids,  alcohol,  and  boiling  iratsr  ;  and  vrhen  ruptured,  tho  edges  roll  up 
tith  the  outer  sarface  innermost.      (Bowmriiu) 

Caanccliag  the  Hnterior  mill  of  tho  cnpsule  closely  to  the  lens  ii  a  single  layer  of 
gisnular  and  nuckalcil  polygoaal  celtn,  nlijch  ends  abruptly  where  Ihc  capsule  come* 
in  contact  irilh  the  hyaloid  mcrobrnne.  Tho  place  of  term  in  at  ion  of  this  cellular 
UT«r  round  the  mnrgin  of  the  lens  corresponds  to  the  line  frooi  nhich  the  fibres  of 
the  lens  are  ricvelopcil.  Thero  ia  no  such  lajer  ot  cells  on  llie  posterior  wall  of  the 
.peale.but  in  hsrcJened  ipei^imensvsriau^  rotk'ulated  appearances  may  be  delected, 
'hich  probably  arise,  an  nu|^p^i*ed  liy  Ilcnle,  friim  the  pressure  one  on  another  of  yio- 
Imlcs  of  a  fluid  r epiiraled  tfoni  the  lens  after  death,  and  known  as  liiiuur  Morga;ni. 

Ko  TCi>Gli  enter  the  capaulo  of  the  lensc  in  ihc  ailult.  In  the  fietua  it  receives  an 
krtery  Iwhind,  which  ii  named  the  ai/xu/ui'  artery.  Tbis  vessel  Icaiea  the  arteria 
centralis  relino:  nt  tlie  centra  of  the  optic  nerve,  and  paasin;  through  the  substaiiL'c  of 
e  corpus  Yitrcura.  enlen  the  posterior  portion  of  the  capsule  of  the  leuB,  where  it 
[fido  into  radiating  branches.  Tbcse  fonna  fine  network,  turn  round  the  marglu  ot 
leas,  anil  extend  forwards  to  become  continuous  with  the  vessels  in  the  pupillary 
.branc  and  the  iris. 
Some  authors  (Alblnui,  ZSnn,  &c)  itate  thai  they  hare  traced  Tcssels  from  the 
lUle  into  the  substance  of  the  lens  itself. 


THB    LENS. 


The  lens  (l^ns  crystoliiua)  is  a  doubly  convex  transparent  solid  body,  with 
F  ronnded  circumference.     Its  convexity  is  not  alike  ou  the  two  surfaceaf 
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Rg.  48S. — Lahikited  SrnnoTFEG  or  tbb  CbtstjIi- 
Lise  LaNs  {from  Arnold),     { 

Tbe  lomins  arc  split  up  afl^r  hardening  in  aloohol. 
1,  tbe  denier  central  jiorl  or  nudeas  ;  3,  the  succes- 
.ve  eilemal  layeii. 
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being  great«st  behind,  aiul  the  curvature  ia 
i.Ieaa  at  the  centre  than  towards  the  margin. 
[t  measures  about  ^rd  of  an  inch  across,  nnd 
.h  from  before  backwards.  In  a.  fresh  lens 
e  outer  portion  ia  soft  and  easUy  detached  ; 
a  succeeding  layers  are  of  a  firmer  cousia- 
Dce ;  and  in  the  ocutre  the  substance  becomes 

uch  harder,  constituting  the  nucleus.  Ou  tho  anterior  and  posterior 
rfoccs  aro  faint  white  lines  directed  from  tho  poles  towards  the  cir- 
.mfecence  ;   these  in  the  adult  are  Bomawhat  variable  and  numoroua  or 


the  surfiice,  but  in  the  ftetal  len*  IhroKgliont,  and  toward*  the  ceiitrv  of  the 
lens  in  the  adult,  they  are  thrse  in  mimber,  diverging  from  each  other  like  r«yi 
at  equal  anglos  of  120°.  The  lines  at  oppoaito  poles  have  an  intermediate 
position  (not  being  over  one  another)  :  they  are  the  edges  of  plauss  or  sept* 
projecting  vortioally  iiiwftrda  to  the  centre  of  the  lens,  and  receiving  ihe  ends 
of  the  lens  fibres  wiiich  are  collected  upon  thum. 


Fig.    iSi, — OurT.IHKU  ILLUSTBATINa  TUK  CoCasE  OF  TUE  FlBBI9  :S  THI  FlXTlI. 

Chysiallihe  Leks.     ] 

Thii  diagram  rcjiresfntD  llic  ijpinl  or  mnre  eimi>1e  tUte  of  the  Gbra  in  the  full- 
grown  fdHal  or  infflntJIe  ccndLlinD  ;  the  iJir^e  Jotkd  IIilch  ndiatiu^  nl  equal  an^lt«i 
ISO'  from  Ibt  centre  indicate  tiio  potitinn  of  Ihe  inWrKcling  [iliaei,  then  they  nsub 
Ihfl  surface  ;  tbe  GgnreR  ],  2,  3,  4,  5,  and  6,  inclicale  certain  fibres  fielccUd  arliiiiarijj  at 
rqunl  ditlsncts  in  ooe-siiih  pKit  of  l)ie  Una  to  allow  Ibeir  coune  from  the  front  lu  the 
Lack  ;  A,  the  unmiur  inrface  ;  II,  Ilia  potlerior  mrface  ;  C,  tbo  lateral  asiiect :  in  tbeM 
M^eral  AgQrea,  for  tbe  sake  of  clcurncaa^  a  few  Imci  oaly  are  inlroduceU  iuto  tbe  np^icr 
third,  wbilc  in  tbe  Tottcr  Iwo-lhirda  a  gieater  oumbcr  are  mnrkcd  ^  but  no  altfaifrlLi 
made  Id  repreKnt  thu  nuuilwr  eiisliog  in  UAtutc  ;  the  parti  of  the  dotted  line  matkol  <^ 
are  on  a  level  wilb  tiie  centre  of  the  seicral  lenaci. 


Fig.  ISG.  Fig.  185, — Pkoht  Virw  of  tna  Fibkucs 

l>Taiit«iiaB  or  nrE  AooLt  Lisa  (ftvm 
Eai>pej  after  Aniotd).     { 

In  Ihii  Sgnre  more  auineranB  planea  of 
inlcrEecti'm  of  tlie  fibrei  an  iliown  tliao 
in  fig.  IS). 

STRriTTURB. — When  the  lena  has 

Iioeu  dried,  or  hardened  by  immer* 

B ion  in  spirit,  boihug  water,  or  other 

fluid  capable   of  rendering   it   lirni 

and  tvhito,  concentric  lamiiiie,  uar- 

rowijig  to  a  point  at  the  poles,  may 

be  detached  frooi  it.     The  laroiun 

are  further  couponed  of  microacopio 

fibre!i,    which    adhere  together   by 

wavy  or  tlightty  serrated   margiua. 

Thn  lenH   In  ulbuniinoQH  in  its  ccmposition,  and  is  devoid  of  blood-vofsels  ; 

the  phincH  of  interseotiou  a  finely  grnniihtr  homogeiieoua   material 

*  place  of  the  fibrea. 


FIBBS3  OF  THE  LENS. 
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Tb^Jtbn*  of  the  Imt  are  •omewliftt  fl&tUnad  threadi,  about  ^  ^^  ^,th  of  &□ 
iBeh  widtt,  anil  are  directed  OTer  the  edge  of  the  lens  from  the  pUnes  on  ono 
nrfiaae  to  thoie  on  the  other.  In  their  course  between  the  oppoiite  ■nrfaoee, 
no  Sbm  panoi  from  pole  to  pole,  but  the  fibres  beginning  in  the  pole  or 
eantee  of  one  aorfuM  ierminata  in  the  end  of  a  plane  on  the  opposite  Bnr- 
Cms,  and  vice  jtnX  ;  the  inter?euiug  fibrea  paasing  to  their  eorrcaponding 
plaeea  between.  Borne  of  the  eaperficial  fibrea  posMss  tramparent  nuclei,  at 
nearir  regular  interrala.  In  the  more  anperfioUl  fibrea  of  the  growing  lent 
the  nodai  oocupy  ver^  regalarl^  the  eqaatorial  part.  At  their  endi, 
vlwra  tite  fibrea  meet  the  plaaea,  thejr  are  soft  and  indbtinct ;  and  at  the 


fig,  IM.— VmimD  Tnw  or  lai  Fibkes 
or  iHB  Caiitium  Luni. 
A,  Itmsitqdiaal  Tiaw  of  (h«  fibr«*  of  tlis 
leoa  (nun  ttn  oi,  ihawing  the  (nraled  eilgei. 
S,  baairena  netioD  of  tba  Gbrei  of  tba  Jcni 
hmM  tba  haaua  aja  (from  SfiUiker}.  C, 
liiaiililillial  Tiaw  of  a  bw  of  the  fibraa  Trom 
tte  aqnatortal  ngion  of  the  bumui  !«□■ 
(fron  Hanla).     ■»    Tba   moit  of  the  fibrea 

an  aeMi  adgawarl  and  towarda  1,  preaant  tba 
(wtllinga  aad  nadai  of  the  "  DBcleu  tooa ; " 
■a  %   tha  flatteoad  aidci  of  two  fibna  ate 


Fig.  4SS. 


aikUb  part,  where  they  are  placed 
OB  the  margin  of  the  lens,  they  are 
■idest  and  beat  marked.  The  fibrea 
an  nz-aided  prisma,  flattened  in  the 
plane  of  the  lamina  in  which  tliey  lie. 
The  adgea  are  bevelled  and  Binuoua ; 
the7  are  rer;  regularly  toothed  at  the 
•dgea  in  fiabea  and  some  other  animala 

Fig.  4B7. 


Fig.  187. — Caua  ooihiotihii  isi  Lm  with 
1T8  CiFSDLl  (from  Bowman).     Sf 


for  more  perfect  junction  with  those  in  the  aame  plane ;  but  in  man  and 
m.TiiTTi.Uj  the  edge  is  only  alightty  jagged  or  irregularly  serrated. 

Changtt  in  the  lent  by  age. — In  the  fcctui,  the  lens  ia  nearly  spherical :  it 
haa  a  alightly  reddish  colour,  is  not  perfectly  tranaparent,  and  ia  softer,  uid 
more  readily  broken  down  than  at  a  more  adranoed  age. 
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THE  EYE. 


In  tlie  adult,  the  anterior  aarfaoe  of  tho  lens  booomoa  more  obviously  Ie*a 
convex  thau  Iha  posterior  )  and  tho  subatauce  of  the  lens  is  firmer,  colour- 
less, auil  triiuBptireut. 


a 


Fig.  488. 
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Fig.  4S3. — SniB  Tiiitb  or  the  Leks  it  Btmaxtn  Aou. 

o,  a,t  birth  with  Ibo  deepqul  conveiitj ;  J,  in  adult  lifu 
with  mnllQiD  cunveilty ;  r,  iji  old  Bge  vitli  coiuLilenb1« 
flattening  of  the  carvulnrea. 


In   old   age,   it  18  more  flattened  on  both  sur- 
faces; it  nssuDics  n  yellowisli  or  amber  tinge,  and 
is  apt  to  lose  its  traDBpnrency  as  it  gradually  increases  in  toughneos  sud 
Bpeciiio  gravity. 


EUiirEHSOKY   LIOAMENT  OF  THE  LESS  AMD  OASAL  07  PETIT. 

The  svspeiuiory  ligament  of  tho  lena — Ectziiis — (Zonula  of  Zinn)  is  a 
Blender  but  tolerably  firm  trauspareut  tiicmbrHQe,  which,  attached  to  the 
fore  part  of  the  capsule  of  tho  lens  close  to  its  circumference,  passes  out- 
vrards  to  join  the  hyaloid  membraue  oF  the  vitreous  humour  at  its  most 
■Ulterior  con  rex  part,  oppoBita  the  ora  aerrata  of  the  retina,  and  aseisls  in 
retaining  the  lens  in  its  place.  On  the  anterior  snrf:ice  small  streaks  of 
pigment  are  observable  after  its  separation  from  the  other  membranes,  and 
when  this  pigment  w  removed  by  wnfihing,  Kinull  but  regidar  folds — processus 
ciliares  zonules — oome  into  view  near  the  lens  ;  these  are  plaits  in  the 
membrane,  and  are  received  into  the  intervals  between  the  ciliary  processes 
of  the  choroid  coat,  into  which  they  Ct.  Eetwoeu  tho  foils  aud  the  lens- 
capsule  is  a  slight  interval  free  from  plaits,  which  forms  p»rt  of  the  boundary 
of  the  posterior  aqueous  chamber.  The  posterior  surface  is  turned  towards 
the  hyaloid  membrane,  from  which  it  ia  separated  near  tho  lens  by  a  space 
named  the  canal  of  Petit. 

The  suspensory  ligament  has  chemical  properties  similar  to  those  of  the 
capsule  of  the  lens,  but  in  it  parallel  or  slightly  radiating  longitudinal  fibres 
may  be  recognised,  which  are  stiff,  clastic,  aud  pale,  resembling  those  of 
elastic  tissue,  being  less  pliable  and  less  acted  on  by  acetic  acid  than  those 
of  connective  tisaue. 


mg.  isa. 


Fig.  489. — Vtkw  raoK  BRrottK  or  xaa  C^aai.  or  Pxnl 

iicFLATEn  (rrom  Sappe;). 

The  anlcriar  parts  of  tbe  scUrotic,  cboroiJ,  iru  and  oomn 
having  h&en  rrmcTcd,  tbo  rpoiAJaing  parts  sro  vieved  from 
before,  and  the  cannl  of  Petit  bas  l«en  inflated  with  air 
Ihnngh  na  arUSciiil  opening.  1,  fiont  ef  tbc  km;  S, 
vitraeua  bodj  ;  3,  outer  liorder  of  the  canal  of  Petit ;  4,  outer 
piit  of  the  ZunniK  of  Zinn  ;  5,  ippearanee  of  lacculattd 
dilatations  of  the  cnaal  of  Petit, 


The  caned  of  rdil  ia  the  interval  stirroDndiDg 
thfl  edge  of  the  lenS'Capsnle,  bounded  in  front  by  the  suapeuaory  liga- 
ment, and  behind  by  the  hyaloid  membrane.  Its  width  is  about  ^'gth  of 
K  On  blowing  ait  into  it  tlitough  an  opening  in  the  anterior 
the  plaits  of  the  suspensory  lignment  ou  its  front  aio  distended, 
■'  piveeala  a  sacculated  appearance. 


DETEr/)PsiE?rr  of  the  eye. 
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AQDEOtJS  HUMOUR  AND  ITS  CHAMBER. 

In^aqneoiis  homonr  filU  the  apace  in  the  faro  part  of  the  ejrebnll,  be- 

reon  the  comeft  kdiI  the  ciip»ule  of  tlie  lens  with  its  BDnpenBory  lig&mont. 
be  iris,  resting  ia  piirt  upon  the  leo^  divides  the  a<]ueou3  chuinljer  partially 
two.     The  aqiieoui  humour  difffra   little   from  vatcr  in   its   phjaical 
hwact^n  ;  but  it  coutains  a  Km&ll  quantity  of  aoma  sotid  matter,  chielly 
chloride  of  soiltum,  disaolved  in  it. 

The  ch-inibcni,  into  which  the  space  containing  the  aqueous  humour  is 

^UTideii  by  the  iriH,  are  named  respectiTsly  the  auterior  and  [HHtterior.     This 

■tnHdivision  is  incomplete  in  the  adult,  hut  in  the  fcetus  before  the  acveuth 

montli  it  i*  completed  by  mean*  of  the  membrana  pupillaria,  which  by  it* 

anion  with  the  mnrgin  of  the  papil  cloaes  the  aperture  of  commnQication 

bat  ween  the  two  chambetn. 

The  anterior  chamber  in  limited  in  front  by  the  cornea  and  behind  by  the 
iriii,  while  oppcMito  the  pupil  it  in  bounded  by  the  capsule  of  the  Iouh. 

The  iioilerior  ehambtr  van  originally  ao  named  in  the  belief  that  a  free 
intervened  between  the  iris  and  the  capaule  nf  the  leun.      It  ia  now, 
however,  well  aacert'Uned  by  oiiservatinna  on  the  living  eye,  and  by  aoctions 
ttaiade  in  ihe  frozen  iilatp,  that  the  pupillary  mnrgiu  and  pnrt  of  tba  pa^iterior 
face  of  ihe  iris  are  in  cuntnct  with  the  CApaule  of  the  lens  ;  and  the  term 
osterior  chamber  can  therefore  be  emploje-l  only  to  indicate  the  want  of 
ntinnity  tiutween  those  oppoHed  structures,  where  no  space  actually  inter- 
venes, and  to  the  angular  interval  esitting  at  the  circumfereace  between 
the  ciliary  processes,  the  iria,  and  the  BUapensory  ligameut. 

DBVELOPMEST  OF  THE   EYE. 

The  eyea  begin  to  be  dcrcloped  it  a  rery  early  period,  in  the  form  of  two  hollow 

M  projectinB  one  from  each  njde  of  the  first  primary  cerebral  voiicle.     Each 

I  becomea  conrcrlcJ  into  a  flaflk-Hhaped  vehicle,  oalleil  the  pritnnry  optic  tfiicln, 

vhich  eommunicittes  by  a  bnllav  pedicle  with  the  baae  of  the  posterior  division  of  the 

•A  priiDitT  cerehral  vesicle.     (See  p.  578,  and  fig.  386  B.)    According  to  (he  obact^ 

Blions  of  Keniak  on  the  chick,  Ihe  pedicles,  originnlly  separate,  come  togelhcr.  and 

beir  canities  tempor^lj  commiinicale,— a  condition  which  may  explain  the  forma- 

Son  of  the  optic  commisniirc.    The  primary  optic  vehicle  comes  in  contact  at  iU 

xtrcmilj  with  the  cuticle,  wbich  aoracwhat  later  becomca  invaginated  at  Ihia  point, 

r^nd  fonns  a  small  pouch  pressinE  inwards  on  the  oplic  vesicle ;  the  aperinre  of  this 

Vig.  490,  — UiaoiruTiiiitt  StCT:oK 
0*  TDK  pHiHiKT  Otna  Vastota 
IX  THK  CuioK  n  J  OS  I  ri  ED  (from 
Iteniak). 

A,  frem  an  embryo  of  witj-five 

cors  ;  B,  a  fev  boara  lalvr  ;  C, 
^  the  fiiorti  day  ;  c,  ihu  corueuus 
layer  or  epiderntia,  pT^acDting  m 
k,   the  open    depreaaion   for   the 

ens,  which  is  clmi'il  in  B  and  C  ; 

,  the  liDi  fulliule  anil  leas  :  pr, 

he  primary  optic  vcsiclrt ;   in   A 

toi  B,  the  pedicle  is  shown  ;  in  (I, 

he  secliun  being  to  Ihe  sida  of  the  pedielo,  the  latter  la  not  ahown ;  c,  the 

iculir  reside  unl  vitreoos  hnmour. 

«.nch  becomes  constricted  and  closed,  and  the  ponch  ia  Boon  converted  Into  n  shol 
ae,  within  which  the  contcnla  nubaequctiny  hacoming  solid  form  Ihe  lens  and  its 
ap'sulQ.    After  Ibe  lens  has  been  aeparated  from  the  cuticle,  the  deeper  tisane  ecncia  a 


aeoondary 


m  THE  ETE. 

projecLion  frnm  licTon  upirsirila  bctvc^n  Llie  ton*  :Lnd  the  opiic  vesicle*  la  sacli  a 
manner  aa  to  inrnginntc  tlici  aiiperfii^inl  and  lower  wsIIh  nS  llic  vcelcle,  prowling  them 
upwnrris  and  inwnrcla  on  tlie  Bujierior  nnd  deep  walla,  and  giving  them  the  form  of  a 
I'up  imperfoct  beluw,  the  iccoiidai-y  oplle  eericlr,     The  involution  gives  iIm  t^  the 


Pig.  ISl. 


Fig.     401, — DlAORAXHATTC    EsETCH     ft     1 

Vektioal       Lor  u  nun  I  Nit,        Section 

THROUaa    TOR    KtxbiLL    or    A    BtTHlK 

Farms  or   Fovk   Waita  (nflar  Kolli- 
kerj.     !™ 

The  aectlOD  Ii  a  little  to  the  aide  so  as  to 
avuij  psKblng  throngh  the  ocular  cleft,  e, 
the  coticli',  whore  it  beeotoea  luler  tlje 
<Hirnea :  ',  (lie  lena;  op,  optio  nerve 
formed  by  tbe  pcdido  of  the  primar)'  aplie 
feaicle  ;  rp,  primarir  mcdullnr;  cant;  or 
optic  vehicle :  p,  the  pigment  layer  of  the 
choroid  onat  of  the  outer  wall ;  r,  the 
inner  wnll  forming  the  retina;  vi.  secon- 
dary oplie  vcnicle  e^ntainlng  the  rudiment 
or  tL«  Titreuna  hnmonr. 


cavity  in  which  the  vilreoni  hnmoar  is  formed ;  and,  the  forepart  of  the  oplic  npr»e 
participating  in  the  invagination,  it  in  by  this  mcana  that  the  cential  artery  of  tl'e 
retina  i>  introdnceil  into  the  nerve  and  the  eyeball,  being,  aa  it  were,  folded  within 
tboro.    Tlio  deficiency  In  the  wall  of  the  cup  of  the  secondary  vesicle  inferiorly  in 


Fij.  49-2. 


Fig.  492. — TiiiiiisvBKflii  Veiitic«l  Skctio^i  o»  tiib 
EiiiDat.L  or  A  HcuiH  Unnaro  of  Four  WiEKa 
(from  Kolliker).      '";> 

The  Bnterior  half  of  the  aeetion  ia  repreaenle'l. 
pr,  the  remnina  of  the  cavity  of  the  primary  nptie 
veaiale  ;  ;],  tlie  inrn^r  part  of  the  outer  Inyer.  foriD- 
ini;  the  clioruidal  pigment ;  r.  tiie  Ihicheiied  inner 
port  (jiTing  rise  to  the  oolnmnar  and  nlh?t  (true- 
turea  of  tl^e  retina  ;  ir,  the  ciiminenclng  Titreoua 
humour  within  the  eeeomlary  ofitie  realcle  ;  v',  the 
Mular  cleft  throngh  which  the  loop  of  the  eenltal 
bloodyeaael.  a,  prjeeta  Troni  below;  t,  the  leni 
with  a  central  envily. 


gmdunlly  filled  up  by  the  growing  downwards  of  the  cdgcB,  nnlit  only  a  clefl  ii  led, 
which  is  liisi'ornihlc  fur  n  condideruble  time,  and  baa  l>ecn  named  (he  ocular  rlcH.  The 
hifltory  of  this  cleft  ie  of  iutereat  tn  connecllon  with  ertngcnilal  fiaanrc  of  the  iri.'i 
(colntioma  iridiii)  and  the  accompanying  condition  of  the  choroid  membrane,  i^omc 
dilTurcnee  of  opinion  cxiata  with  regard  to  I  he  aubuquent  hixlnry  of  the  wall-i  of  (he 
aecondor;  vesicle,  but  the  opinion  of  Kolliker  appear.^  to  be  well  founded,  that  the 
invaginated  layer  forms  Ihe  retina,  and  the  outer  part  the  piL^nentary  cpithclinm 
nf  the  choroid.  Tbua  the  clementa  of  Jacob's  membrane  and  the  bciagoiial  cell*  of 
the  choroid  may  lie  regarded  as  originally  continuoua,  forming  together  the  epilbeliol 
lining  of  the  eavily  of  the  primary  vehicle  ^  and  the  development  of  norvoufl  tissne 
Dndcrnealh  Jaeob'a  mcmbMnc.  while  none  ciieta  Iiencath  the  choroidal  layer,  ia  a 
eircumatanco  which  may  be  looked  upon  as  .inalogoiin  to  the  absence  of  nervous  tiasne 
from  vatioufl  piirts  of  the  walls  of  the  cerebral  vcsiclcd.  The  aclerotio  coat  and 
tnniea  arc  foruieil  from  the  surrounding  Ii— hc  external  lo  the  paila  nf  the  eye  which 
they  enclose;  and,  neeordiug  to  Kollilier,  lb-  vascular  part  of  the  choroid  a  of  lalcf 
maUon.    Slill  later,  in  the  lecond  month  of  (tetal  life,  the  iria  begins  to  be  formed 
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DEVELOPMENT  OF  TOE  ETE. 

Mmieplitm  piojcctinginTUtlBfram  Ihefoiepari  otthe  choroiil  mat,  between  the  Uim 
■■d  tke  oomcft. 

or  Till  Eii  ur  iw   Ehbbto  CiLr   (fruin 
Kolliketl,     « 

e,  tKeeoniM:  n^  ontijgQCtivttartheeiirMs; 
(  Um  l«na;  r,  Tttnon*  hnmaur:  r,  rMina; 
Pi  fignml  Irtjer  of  the  rfanrDiil  ;  ic.  som- 
■MMeBMnt  nf  the  arlcrfltia  kdiI  ehoniid  enUa  ; 
«.  laficrial  iDil  infmiir  r«lii  masclri ;  pa. 
fi^lja  A^t  intfgamfiDt  ftrinmB  the  comrDCfire- 
mtot  of  the  DpfCr  and  loirer  cjelidB. 

Tbe  rrrataitine  lenii  in  the  tielat  U  nur- 
Toundpt)  liy  s  highlj  mwulur  lunic.  enpplieil 
b;  k  bisDch  of  tbe  central  arterj  oF  the 
TClina,  wbicb  pwicB  farwaril<  in  ilic  oiu  of 
tie  globe,  and  breaki  up  at  tlie  liairk  of  tbe 
leu  into  a  bnuh  of  mpidl}-  mbdivi'llng 
bnuiehoi.  The  forepirt  of  Ihi9  timii^,  ml- 
herent  to  tbe  pupillary  margin  of  the  irin. 
fomu  the  pHpillur)/  mrnilimne  liy  which 
the  apertnrc  of  the  pnpil  in  closed.      Tlie 

■bole  tnnie,  however,  tngetlier  with  the  Brtery  wbicli  wppliei"  it,  bcnimeB  filrophied, 
■nd  UloBt  BiKht  of  b^friro  birth  in  tbe  human  BnUJert,  althoueh  in  tamo  inimil'  it 
remuns  for  a  (c«  days  after.    According  la  Killliker.  the  aaterior  eliauibcr  iii  funned 


Tig.  404. 


Fi|^  494. — BLOonTisnu  or  Tni  Caf- 

■CLO-rcplLLlKT       MbUDRIUS       OF       K 

Kiw-RuiH  KtTTXji,  uioniriaD  (frDui 
Kidliker). 

Tbe  dmvin^  Ib  titicn  fmin  a  prepara- 
tion tnjeeUd  by  TierBch*  and  ^hnwB  in 
llie  eentral  port  the  cinvergence  of  the 
network  of  Ttawla  in  tbs  pnpillarj 
membmna. 


mlj  a  short  time  before  Irirth  by  the 
inlcrrcntion  of  the  BijncuuB  hamnor 
between  the  iris  and  cornea, 

Tbe  egtli'U  tnnkc  tlicir  appearance 
u  folds  of  integument,  Bubwqucnt  lo 
tbe  formation  of  the  glube.  Whca 
Ihcy  hare  met  together  in  front  of 
tbe  eye  their  edges  Iwcooic  closely 
gbied  tocelber;  and  Ibey  again  open 
before  birth. 

The  laclirymal  cannl  may  be  regnnled  sb  a  persiHtenlly  open  part,  nf  the  fissBrc 
l*l*ccn  (he  hiteral  frontal  proccM  and  masillary  lohe  of  the  enibrjo.     (See  p.  Oi,  and 

eg.  sfi  B, «, «.) 
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THE  EAR. 


THE  EAR, 

Thb  orgsn  of  hearing  is  divisible  into  tlireo  parts  :  the  Ritemsl  ear,  the 
tjinpaTiiiTii  or  miiiiila  ear,  ami  the  labyrinth  or  interaal  oar.  The  first  two 
of  IhoBo  are  to  be  conaiilereil  an  accessories  or  appendAgea  to  the  third, 
which  ia  the  sentient  portion  of  tho  organ. 

Fig.  195. 


Fig.  495. — DiionimiATio  Tttir  rnou  beforr  or  tbi  Parts  coxhJBma  to*  Oftam  ov 
IlKiaiNn  or  tbb  Left  Sihe  (afti^r  ArDoliJ). 

Tha  tfmporal  boDC  of  the  left  side,  with  the  nocompiinying  snft  pirtn,  has 
detached  from  tlie  head,  And  n  uctinn  Jina  bten  rarried  Ibroo^ih  it  tranBrcrBelj  an  as  1 
rtmiive  Iho  Tront  uf  ths  meatus  eiternua,  balT  tlie  tjmgiiinie  Difmhrane,  the  upp«ri 
siiLerkT  waU  of  the  tyiu|vna[a  and  Euatochian  tube.  The  njentna  ioternua  faas  thto  b 
oneneil,  and  the  bony  iHhjrioth  ekpoaed  by  the  romovAl  of  the  Hurrounding  parts  of  1 
petrous  biine.  I,  the  pliina  and  lobe  ;  2,  2',  meatus  eitorDOB  ;  S',  Tuembrana  tjnipani ; 
3,  cavity  of  (he  tympaiium  ;  S',  ila  opening  tiaekwanis  ioto  the  niutojd  etlh ;  betveen 
3  and  3',  the  chaiu  'jf  iiuall  bones ;  4,  HiutAcbiun  tube ;  B,  meatUN  iolerDnE  coataining 
the  facial  tuppermait)  and  tho  auditory  nervm  ;  S.  placed  on  ths  vcitibale  of  the  laby- 
rinth above  the  ferieatm  ovalia  ;  n,  apex  of  the  petrous  bone  ;  b,  intcmal  carotid  artery; 
Ct  styloid  prooesa ;  d,  facial  nerve  isvuiug  from  the  Btylo-mastoid  foramea  ;  e,  msatcnd 
[meesa  ;  /,  sqasmons  port  of  the  bona  covered  by  intcgummt,  ke. 


THE  EXTERNAL  EAB. 

In  the  external  ear  are  included  the  pinna, — the  part  of  the  outer  ear  which 
projects  from  the  side  of  tho  head ;  together  with  the  meatus  or  paasaj^  which 
leads  thence  to  the  tympanum,  and  is  closed  at  its  inner  extremity  by  n 
membraoe  (membraiia  tympani)  inlorposed  btttneen  it  and  the  middle  oar. 

TUB     FFNN*. 

Siiperfieial  con^JirafSon, — Tho  general  form  of  the  pinna  or  auricle  i« 
concave,  as  nccu  from  the  outside,  to  6t  it  for  eolleoting  and  concentmtingj 
the  undulations  of  souud  ;  it  ia  thrown  into  farions  elevations  and  hollows,  r 
to  whinh  diatinct  uamoa  hare  b(.-cn   given.      The  largest  and  deepest  con- 
little  below   the   centre   of  the   organ,   is  called  the  concha  ;   it 


STBUCTUfiE  OF  THE  PISNA. 
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mrnninds  iba  entnnee  to  the  eitemiU  ftuditoiy  roontiu,  Mid  U  anequklly 
divided  at  its  upper  part  hy  a  riilgo,  irhich  is  the  bogiouiiigof  the  holii.  Id 
front  of  the  concha,  and  projecting  bncVwards  over  the  uicitiu  aiiditoritu, 
il  a  conical  prominence,  the  tragiu,  covered  osually  with  hnira.  Behind 
tliis,  and  sep,uat«d  from  it  \>j  n  ilecp  notch  (tnci.Kura  iutertrngicn),  is  another 
■maUer  elevation,  the  antitragiis.  Buuoatb  the  nutitmgus,  and  forming  the 
lower  end  of  the  auricle,  ia  the  loiiaU,  Khich  is  deioid  of  the  fimiiica^  auil 
elaaticity  that  characterise  the  rest  of  the  pinna.  The  tliiiiuer  and  larger 
portion  of  the  pinna  is  buandod  bj  a  promineDt  and  incurved  margin,  the 
Wix,  which,  springing  above  and  rather  within  the  tragus,  from  the  hollow 


Tii-  40S.— Oirna  SncrioR  or  tbk  Piimi  or  tbi  EiasT  Fig.  <E)S. 

I,  Itctix  :  2,  fr«>  ot  the  belix  ;  3,  ■nlitelii ;  t,  (<Mn 
ftf  tlu  sDtihelix  ;  S,  ODttliagiis ;  B,  trs^a  ;  7,  concha  ; 
8,  lobule. 

of  the  concha,  siirrounds  the  upper  and  poelerior 
margin  of  the  aiiriclG,  And  gradually  loses  itself  in 
the  back  port  of  the  lobule.  Within  the  helLt 
is  another  curved  ridge,  the  aiUiheli^,  wliioh, 
lMf[inning  below  at  the  ontitragas,  sweeps  round 
the  hollow  of  the  concha,  forming  the  posterior 
boundary  of  that  con  cavity,  and  is  dirideil  superiorly 
iuto  two  diverging  ridges.  Between  the  holia  and 
the  autibelix  is  a  narrow,  curved  groove,  the/oua 
of  tht  htlix  (fossa  iniiominata,  acnphoidea)  ;  and 
in  the  fork  of  the  antihelix  is  a  soiucwhiit  tri- 
aogulnr  deprueaion,  the  fotsa  of  the  atUiMix 
(foM»  iriongulariB  vel  oralis). 

Slrueivrc. — The  pinna  consists  of  a  thin  plate  of  cartilage  and  of  integu- 
Tnent,  with  a  certain  amount  of  adipose  tissue.  It  pruaeuts  also  several 
ligaments  and  small  muscles  of  minor  Importsuce. 

The  tkiu  of  the  pinna  is  thin,  closely  ailhtrent  to  the  oaitilage,  and 
contains  sebaceous  follicles,  which  are  most  abuadant  is  tlie  hollows  of  the 
concha  and  scaphoid  fossa. 

The  carlita^e  presents  all  the  inequalities  of  surface  already  described  as 
apparent  on  the  outer  surface  of  the  pinna  ;  and  on  its  cranial  eurfaco  exhi- 
bit proraiiieDCus  the  reverse  of  the  couclia  and  the  foasa  of  the  helix,  while 
between  these  is  a  dopresiion  iu  the  situation  of  the  antihulix.  This  carti- 
lage ia  not  confined  to  the  plnua,  but  enturs  likewise  into  the  construction  of 
the  outer  port  of  the  external  auditory  caunl.  When  dissected  separate 
from  other  structures  it  is  seen  to  be  attnched  by  fibrous  tissue  to  the  rough 
and  prominent  margin  of  the  external  auditory  meatus  of  the  temporal 
bone.  The  tubular  part  is  clrft  iu  front  front  between  the  tr.ij^s  and  fore 
part  of  the  helix  inwards  Iu  the  bone,  the  deficiency  being  filled  with  fibrous 
mombrane  ;  thus  the  cartilage  may  bo  aaid  to  Ijo  a  plate,  a  part  of  which 
assumes  tha  tubular  form  by  being  fuldcid  bo  as  to  bring  the  upper  uiargtii, 
which  lies  iu  front  of  the  tube  of  the  ear,  nearly  iuto  contact  with  the  lower 
part,  which  being  coiled  inwards  upon  itself  forms  the  upper  border  of  the 
tragus.  Following  the  free  border  of  the  plate  backwards  beneath  the  meatus, 
it  is  seen  to  pass  round  the  lower  margin  of  the  concha,  and  to  form  the 
prominences  of  the  tragus  and  uutilragua,  while  the  cartilage  in  absent  alto 
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getbor  from  tbe  lobule,  wluch  contaiua  oul;  tut  and  tougli  coDDCctive  tiRane. 
Buliind  the  antitragiui  is  a  deep  Dotch,  sopamtin^  it  from  the  I'arUlajjo  of  the 
hulix,  H'Licb  hetu  forms  a  tail-like  process  (ieHCuudiug  towaida  tbu  lohiile. 
■  At  tbe  foro  p.trt  of  tho  piuna,  o;jposite  tbe  first  bend  of  tba  helix,  is  m 
Btnali  conical  projection  of  tbe  cartilage,  called  the  proeeai  of  Dk  hflix,  to 
which  tbe  anterior  ligament  is  attaclied.  Bebioil  thia  jircrceKs  i»  a  short 
Tprtical  Blit  in  tbe  helix  ;  and  on  tbn  surfiice  of  the  tragus  is  a  t'imilar  but 
somewhat  lougof  fissure.  A  deep  fisaure  passcB  back  between  the  com- 
mencement of  the  helix  and  the  tube  of  tbe  ear,  an<l  another  passiug 
outwards  and  backwards  from  the  deep  end  of  tbe  loiigitudiual  cleft 
separates  the  p»rt  forming  the  tragux  from  the  I'est  of  the  tube,  so  Ibat 
tbe  tube  is  coutiLuous  with  the  piuna  only  hj  means  of  A  narrow  isthmua, 
Oue  or  two  other  irregular  gaps  or  tisaures  parliullj'  divide  tJie  cartilaginous 
tube  transversely,  and  the  whole  of  these  deficiencies  are  termed  JUsvrta  uf 
Siintoriiii.  The  substiince  of  the  cartilage  is  very  pliable,  and  is  covered  by 
ft  Iirin  fibrous  perichoudriiim. 

Of  the  tiijiimenti  of  tlm  piiiiia,  the  most  important  are  two,  w^hich  asMst 
til  attaching  it  to  tlio  hide  of  the  head.  The  anterior  ligament,  broad  and 
strong,  cjteiids  from  tlie  procoas  of  tlie  bolix  to  tbe  root  of  the  zygoma. 
Tlio  iJoaterUiT  ligauient  fixes  the  back  of  the  auricle  (opposite  the  concha)  to 
the  outer  Burfaca  of  the  mastoid  process  of  the  temjKii'al  bone.  A  few  fibre* 
attaub  the  tragus  also  to  the  toot  of  the  lygoma.  Ligameiitoua  fibres  ara 
likuwiao  placed  across  the  fissures  aud  intervals  left  in  the  cartilage. 

Of  the  nmscffi  'j/  Ihc  pinna,  those  which  are  attached  by  one  end  to  the 
jide  of  the  bead,  and  move  the  pinna  as  a  whole,  have  been  already 
described  (p.  170)  :  theie  remain  to  be  examined  several  smaller  muscles, 
composed  of  tbiu  layers  of  palu  fi.br68,  which  extend  from  one  part  of  the 
pinna  to  another,  and  may  be  naqieii  tbe  special  moBoles  of  the  organ.  Six 
■mull  muscles  are  dlstiugiiished  ;  four  being  placed  on  the  outer  and  two  on 
the  iuner  or  deup  fiiirfacu  of  tbe  pinna. 

llie  smtiller  initadr  nf  the  hrlij:  (m.  minor  heticis)  is  a  small  bundle  of 
oblique  fibres,  lyiug  over,  and  firmly  attached  to  that  portion  of  the  belie 

which    springs   from    tha 
Fig.  J07.  Fig.  ills.  bottom  of  tbe  oonoha. 


Fif.  407.— CiBTiuax  or  Ills 
I'iss*  vxi^jsin,  WITH  tim 

MCB(.'LES0N  ITS  OuTia  Sl'R- 

rxcK. 

1,  munL-ulus  butii^e  minor  ; 
S.  m.  bt'licis  Luftjor;  3,  tn- 
gioua  *  4,  autitragicus, 

Pijt.  4BB. — Ihvib  SmriGK  or 
ini    CAiiTiLiua     or    thb 

Fl.lnl     WITH      TIU    SMjIU 

Hdsclxs  attaciud, 

5,  tjanBTfraus  auriualM 
muule  1  <l,  obliqaus  aoricalB 
■nascle. 


The  grtiUer  mtucle  of  Ihe  helix  (m.  major  helicis)  lies  vertically  along  the 

ant  icju  of  the  piuna.      By  its  tower  end  it  is  attached  to  the  ptocwt 

'  ftud  above,  its  fibres  loruiuatu  oppoiiite  the  point  at  which  tlM 

•lix  turns  backwards. 


EXTEUNAL  AL'UITOBY  CANAL. 
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Tbv  muitU  •>/  lh(  tritgvj  (ni.  tragicua)  is  a  flat  buDillo  of  abort  fibres 
'  cuveriug  th«  outer  Burfaue  of  the  tragus  :  it»  diruutioii  is  nenrly  vertical. 

The  miudt  vf  Ihu  aiitUra-jvs  (m.  autitrogicuB)  U  placed  oblitjueljr  oviT  the 
I  autitragua  and  beliiiid  the  lower  port  of  the  antihelix.  It  is  fixed  at  one 
k  rod  to  the  ontitrogus,  from  wliith  poiut  its  fibres  oEceuJ  to  lij  inserted  iuto 
I  tlie  tail-like  extreiuit;  of  the  helix,  above  aud  behind  the  lobulu. 

The  tritiurcrte  miiafU  (tu.  transversus  auricut^)  lies  on  the  inaur  or  cmiial 
mrfaoe  of  tba  piuua,  aud  coasists  of  railiatiug  fibres  which  Bxleiid  from  the 
back  of  tlu>  concha  to  the  proutineuoe  which  oomspouds  with  the  groove  of 
the  helix. 

Tho  obliipit  mKide  (Tod)  conaista  of  a  few  fibres  stratching  from  the  bock 
of  the  concha  to  the  eonveiitf  directly  above  it,  acrois  the  bock  of  the 
inferior  branch  of  the  antiliulix,  and  near  the  fibres  of  tho  transvurse  tuuBclu, 

Arteri'Ji  f]f  Oir  pinjui. — The  pfHtlerinr  tutrictilar  tuisrj,  &  bmuch  from  the  exteriLal 
orotid,  U  ilLilribuled  chiefly  od  the  poslcriur  or  mner  surface,  but  Miidn  kriiiII  bmiii^hcB 
mnnd  and  ihrongh  the  cartihigo  to  nunifj'  on  the  outer  surface  of  tho  pinna.  Beside* 
thk  oner]-,  the  nurlric  roi-civea  others,  the  anirrior  auricul'ir  from  the  temporal  in 
Eront,  ud  a  small  artery  from  Ibe  occipital  lieliinil. 

The  Feint  cbimpond  much  in  their  course  with  the  srlcrjes.  They  join  the  tom- 
ponl  veia,  and  theii  biooJ  U  returned  therefore  through  the  exlemal  jagular. 

Ktrvaiiflht  pinna, — ThejraiJ  an7Tcui<irncrre{p, 638}, from  ihcccnical  plcius.sup- 
pllesthe  greater  pari  of  the  back  of  Ihc  auricle,  and  aenda  small  hhiiuenUi  with  the  pos- 
terior uuni^nlar  artery  to  the  unter  rfuiTaceof  the  lobule  and  ihi>  purt  of  the  c.ir  above  it. 
Thc/"«ftrn>raiirii»/<irncrve,dcrivedriiiinl!ie  facial  (p.  lil2)iaflcrcomtBunkatingwith 
^iiziiu-ricviar  branch  <•/  the  putrttmcjantriCj  raniifietf  ou  tho  Sut-'k  of  the  carund  Aupjilicfl 
Uw  rctiBhcat  luuocle.    The  upper  muscles  of  the  auricle  receive  their  supply  from  the 
,  Wmpond  Waitdtrg  of  the  t^mc  nerve-    The  auricula-trit\fAn'<il  hrsDi^h  of  the  ibird 
I  divUion  of  tho  fifth  nerve  (p.  6011}  gives  filaments  chieflj'  to  the  outer  and  anterior 
I  nr&ee  of  the  pituta. 

THE    KXTEKNAL    AODITUKV    CAHAL. 

The  external  auditory  eaual  (meatuH  auditorius  extenins)  extends  troai 

i  the  bottom  of  the  concha  to  tho  membraue  of  the  tympanum,  and  serves  to 

convey  to  the  middle  chamber  of  tho  oar  the  vibrations  »f  sound  collvctod 

I  by  the  Auricle.      The  canal  is  about  one  inch  and  a  quarter  in  length.      In 


Fig.  (99. — VjKW  or  tub  Ibiwsb  II*lv  ov  the 
AcmCLB  ihd  i/lHTVa  in  Tin  Left  EaK 
I'lVlDin  BT  A  HoilEOHUL  StCTIOH  (iifler 
Sommerrijig). 

I  and  9,t  out  suriiced  of  the  bony  part  of  the 
EueatuH  ;  11,  cut  ^urfaec  of  Ibe  uajlUage  of  the 
piuoB  ;  4,  citemal  mcaluH  with  thu  opi^niugH  uf 
tiitiutirouH  otframiDdUB  glands  iudliAttd  ;  A,  lubule  ; 
r^,  luetubraua  of  the  tympanom  ;  7,  Jura  mater 
UuIdi;  Ifae  skull. 


its  inwivd  couTW  it  ia  inclined  somewihat 
forwards  ;  aud  it  iiresenta  likewise  a  dis- 
tinct vertical  curvo,  boiug  directed  nt  first 
somewhat  upwards,  and  afterwordH  turuiug 
Bumewhut  abruptly  over  a  convexity  of 
the  osaeoua  part  of  its  Soor,  uud  dipping 
t«iminatioD, — a  change  of  diiuctiuu  which  must  be 
borne  in  nund  by  the  siu'goou  in  introducing  spocuht  into  the  ear.     Tlia 
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ciUbre  of  the  pnswge  ia  smallest  about  tlie  middle.  The  outor  openiug 
is  liLTgeBt  from  uLove  downuanlii,  but  the  tjmpatiic  eud  of  the  tube 
ia  Hh^htly  uidnat  in  the  trnnsvenw  dimction.  At  the  inner  extremity  thu 
tube  is  tenniuated  by  the  membmna  tympuui,  which  is  placed  obliquely, 
with  the  iufiirior  inargiu  incUned  towards  the  musial  phiiie,  aud  thus  thu 
floor  of  tliu  meatus  is  louger  thau  its  roof. 

The  meatus  is  com^wBed  of  a  tube  partly  cnrtikgi&oufi  &ud  partly  osseous, 
and  is  lined  by  a,  prolougatiou  of  the  skiu  of  the  piiinix. 

The  eaHila(jiii-iV!  part  of  the  meSitus  forma  somewhat  less  than  half  the 
lougtli  of  the  passacje.  It  is  formed  by  the  deep  part  of  the  cartilage  of  the 
piaiia,  which  has  been  already  described. 

The  oi»eoue  portiu)i  of  the  meatus'is  a  little  longer  and  rather  narrower 
than  the  cartilaginous  part.  At  its  inner  eud  it  presents  a  iiarrotr  groove, 
which  extends   round  tlie  sidus  and  door  of  the  meatus,  but  is  duficieut 

I   Above  ;  into  this  thu  margin  of  the  membraua  cympani  is  inserted. 

I  The  Ain  of  thu  meatus  is  continuous  niLh  that  covering  the  piuna,  but  ia 
very  thin,  and  becomes  gradually  thinner  towards  the  bottom  of  the  pas- 
sage. In  the  osseous  pjirt  of  the  ouuftl  it  adheres  very  closely  to  th« 
periosteum  ;  aud  at  the  bottom  of  the  tube  this  lining  is  stretched  over  the 
surface  of  the  membrana  tympani,  forming  the  outer  layer  of  that  struc- 

L  tare.      After  maceration  in  water,  or  when  decomposition  is  udvaucod,  tho 

J  epidermic  lining  of  the  passage  may  be  separated  and  drawn  out  entire,  and 
then  it  agipears  as  a  small  tube  closed  at  oue  end  somewhat  lihe  the  Buger 
of  a  glove.  Towards  the  outer  port  the  skin  possesses  hue  hatra  and  seba- 
ceous glands  ;  and  in  the  thick  stibdermjc  tissue  over  the  cartilage  are  many 
uuall  oval  glands  of  a  brownish- ye  How  colour,  agreeing  in  form  aud  slruo- 
tiire  with  the  sweat  glands.  The  coruiuLU  or  eur-wai  is  seorvtcd  by  these 
glands,  (ihinduluf  ccnimiiiowt,  and  tiieir  uuuictous  openings  may  be  seen  to 
perforate  the  skin  of  the  meatus.  These  acoeijsory  ports  are  absent  over  the 
bony  part  of  the  tube. 

FmkIs  and  nrrTM.— The  external  suditorv  meatus  ia  supplied  with  arteries  froni 
the  peaUrJor  surii'uJsr,  mlerasl  maiillar)'  niul  temi>arBl  urlcrtw;  and  wilh  nerrca 
ohiefly  from  the  tempo ro-aurii-ular  branch  of  llie  fiflli  nctvc. 

SUitc  I'/i  iJie  ii'/iiiit — The  audlLury  passagn  is  iu  a  ver,v  rudimeiilary  state  iu  the 
liitftnt,  for  tho  oaaeous  part  begins  to  grow  out  of  the  tjmpnuic  hone  onlj  at  the  period 
L  bf  birib  (p,  66),  anil  tbuu  the  iutcrnul  and  middle  parln  of  the  oar  are  hroughi  much 
l«luscr  to  the  surface  llian  ia  the  adult. 

r  TUB   MIDDLE  EAR  Oil  TYMPANUM. 

The  tympanum   or   drum,  the   middle  cliamber  of  the   car,  is   a   nairow 
L  irregular  cavity  in  the  substance  of  the  temporal  bone,  placed  between  the 
r  inner  eud  of  the  eitemal  auditory  canal  and  the  labyrinUL      It  receives  the 
atmoHpIioric  air   from   tho  pharynx  through  the  Euatuohian  tube,  aud  con- 
tains a  chain  of  small  boiiea,  by  means  of  wliiuh  tho  vibrations  cummuuictkted 
from  without   to   the   membraua   tympani   are   iu  port  conveyed  acrosa  ths 
cavity  to  the  sentient  part  of  the  internal   car,  and   by  which  aUo  pressure 
is  maintained  on  the  contents  of  the  internal  ear,  varying  iu  amount  accord- 
ing to   the  tension  of  the  membrana  tympani.      The  tympanum  contains 
likewise  minut«  muscles   and  ligaments,  which  belong  to  the  bones  referred 
to,  as  well  aa  some  nerves  which  eud  ttilhin  this  cavity,  or  pans  through  it  to 
I  ether  parts. 

cavity  of  lEe  tymfuuium  may  be  considered  as  pr«aeiitiug  for  eon- 
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'ndeiktuHi  «  roof  uiil  «  floor,  an  onler  and  an  iuner  wall,  and  an 
.  ftud  a  pcwterior  bouudATf. 

The  riMi/  of  ihe  t.vnjiMUinm  U  formed  bja  thiu  plate  of  bone,  which  may 
be  eaaiLy  brukeu  tliruugli  bo  as  to  obtain  a  view  of  tbo  t;[ii])iuiic  cavity  from 
above  ;  it  is  situated  ou  the  upper  surfttce  of  tbe  petrous  portiou  of  the 
tompor^  bone,  near  the  angle  of  uiiiiiu  with  the  ftqnauioai  portion,  from 
«hich  in  its  developmeut  it  is  derived. 

The  Jiwn-  is  narrair,  in  conseijueuce  of  the  outer  and  iuner  bouudariee 
being  iucliued  towards  each  other. 

Tlie  u'lter  wall  is  mtunly  formed  by  a  thin  senutranspareut  membrane — 
membnuia  tymponi,  which  closes  the  inner  end  of  the  extcrual  auditory 
meatus  ;  auJ,  to  a  iUuiU  extent,  by  bouei.  Immediately  In  frout  of  the  ring 
of  bone  into  which  the  mombraoa  tynii^&cii  is  inserted,  is  tUo  iuuer  extremity 
of  the  fissure  of  Olaaser,  whiab  gives  ptisxage  to  the  lasator  tympout  uiuwle, 
and  attachment  U>  the  procvesus  gracilis  of  the  nialleus.  Close  to  the  iiock  of 
thin  fissimi  is  the  opeuiu;;  of  a  sduU  canal  (uamed  by  Cruvitilhier  the  cauitl 
of  Huguier),  through  which  the  chi>tda  tympani  ucrvo  usually  esoai>OB  ixom 
'  the  cavity  of  the  tympanum  &ud  the  skull. 


anterior  | 


%.  500. 


A. 


D. 


fPig.  BOO,— Mm  BUS*  Tmi-ini 

IS     tltMH      VRuU      tllK     OVTIB 
UCD  INSIR  SIS-t. 

A,   the  uat«r  flur]ac«;  &,  the 

ioDcr ;    iu    the  1aII«t  tfae   smull 

bosa  ars  seea  adbereot   b>  the 

mcmbraiie  aad  adjacent  paru  'if 

the   tooiponl  bone ;    iu    A.    Iho 

■hsded  part  iadiutea  the  bu>&I1 
[bases  as  partial];  aeeit  through 
Itbe  membniie  ;  1,  nitmltnuia 
f  I^Dipani  ;  2,  m^cDB  ;  iJ,  staphs; 
|4,  incDi. 

The  tneTtibrana  tymjiani  is  a  niiarly  drcular  disc,  slij^htly  concave  ou  its 
[outer  surface.  It  is  in^rted  into  the  groove  alreiidy  iiotiooil  at  the  end  of 
'  the  meatus  extomns,  &nd  so  obiir|aely  timt  tbe  membrane  iucliuos  towards 
the  anterior  and  lower  port  of  the  ciiu:il  at  an  angle  of  about  45",  Tiio 
handle  of  the  molU-us,  one  of  tbe  small  bones  of  the  tympanum,  descends 
between  tbe  middlu  and  inner  layers  of  tbe  membraua  tymp.iui  to  a  little 
holow  the  ceutro,  where  it  in  firoily  fixed  ;  aud  as  the  direction  of  this 
procoBs  of  the  bone  ia  slightly  inwai'ils,  the  outer  surface  of  the  mem- 
brane is  thereby  rendered  concave,  being  held  inwards  iu  the  Bbape  of  a 
■ballow  cone. 

Though  very  thin,  the  menibrana  tympani  is  composed  of  three  distinct 
itruclurt.'a.  A  prulongatiou  of  the  skin  of  the  eiternal  meatus  forms  the 
outer  layer  ;  tbe  tnucous  membrane  lining  the  cavity  of  t)ie  tympaiitim 
furnishes  an  iiiDfr  Iiiyer  ;  and  between  tboKe  two  is  tbe  proper  subsbince  of 
Le  membrane,  mofle  up  of  liiia  fibrous  n.iid  elastic  tissues  witli  vessels  and 
nerves.  Tbe  greater  number  of  the  fibres  radiate  from  neiir  the  centre  at 
lie  attachment  of  tbe  handle  of  tbe  malleus  ;  but  close  to  the  circum- 
ference  ate   some   circukr  fibres,  which   fumi  n  dense,  almost  ligamentous 

:  inner  wall  of  the  tympanum,  which  separates  it  from  the  internal  ear, 

is  Tery  uueven,  prcitentiug  several  elevations  and  foramina.      Near  its  upper 

is  an   ovoiil,  or  nearly  kidnpy-shiipod  opening — feneatrit  uralii,  which 

into  the  cavity  of  the  vestibule.      This  opening,  the  long  diametei   of 
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which   is  from  bufoie  biickwards,  with   a   slight  iuclinaticm  ttowuw&rdi  in 

front,  id  occupied  in  the  loiiout  state  by  the  ba.<ie  of  tbu  stuiisH,  auJ  tha 
auuular  liijameut  couuected  ivith  thitt  procesH  of  bone.  Above  the  feueatra 
ovulix,  luid  butweeu  it  &ud  the  roof  uf  the  tympaiiuui,  a  ridjfe  indicates 
the  pLiaitiou  of  the  jujueduct  of  Fuilupiits,  at  it  paaiHis  btiukwardB,  coutoiu- 
ing  tlie  portio  dura  uf  the  Gsveuth  iierve.  Itolow  it  is  a  larger  aod  uiora 
roundoJ  elevation,  causod  by  the  projcotion  outwards  of  the  first  turn  of 
tha  coolilea,  and  uamed  the  }ironiuiU"ry,  or  tuber  cuchlun  ;  it  is  luarkwl  by 
j^rooveH,  iu  ivhidi  lie  the  aervee  of  tho  tympanic  pluzus. 

Fig.  601. 


Fig.  501,— iNKBtt  Win,  or  mil  Ussiuca  Tiwpinuii  is  bxposku  nr  i  Lo.-ioitnnisii. 
Skotion  Of  TiiE  Petkouh  iHU  Mastuid  UkHK  (fi>:m  Qardgn). 

1,  D|ii!iiinj  of  the  tynipanUDi  into  tbe  inAsLoid  cell*  ;  2,  feucslra  uvnlis  ;  3,  ftnotm 
rutuDilH  ;  i,  [iriimuutary ;  5,  tuiucluct  uf  KultopiuH.  or  csuul  gf  the  facial  ncrTe  ;  S, 
juoctiuu  uf  the  eatial  fur  tlio  djonta  tjriuiinui  with  the  H'lUmluct;  7,  |>riicfUDa  coehieari- 
furinia ;  S,  gcuute  abtiiv  it  fur  Ihs  Unior  tympiiiii  muscle  j  0,  BuEtacliiaa  tubo  ;  10, 
■nterior  oriGw  uf  the  carutid  canal. 

Below  and  behind  the  promontory,  ami  Bomewhat  hidden  fay  it,  is  « 
■lightly  oval  aperture  DAUied  /••.iiotrii  ruluiiila,  which  lius  withiu  a  futiuel- 
nbapod  Jepressiou.  In  the  macciated  luid  dried  bone  the  fcucntra  rotuudA 
Olwua  into  the  acala  tympani  uf  the  cochlea  ;  but,  iu  the  recent  atat«  it  i^ 
closed  by  a,  thiii  membrane. 

The  membrane  closing  the  fenestra  rotunda — the  leoniJtiiy  membrunc  □/ 
Iht  tijmpaiiftm  (Scarpa)-^iH  ruther  couokve  towards  the  tympauic  cavity, 
oud  is  compoBeJ  of  three  strata  lllce  the  membtaun  tympaui ;  the  middle 
layer  being  fibroua,  aiid  the  outer  aud  iuuer  derived  frotti  the  membraues 
liiiiug  the  cavities  between  which  it  is  iuterpoaed,  viz.,  the  tyrapauum  anil 
the  cochlea. 

The  putttruir  wall  of  the  tympauum  presents  at  ita  upper  part  odo  larger, 
aud  several  autaller  opunings,  which  lead  into  irr^ular  cavities,  the  matloid 
celU,  in  the  Bubittaiice  of  the  miistoid  process  of  the  temporal  bone.  "Dieae 
cella  communicate  freely  with  one  another,  and  are  Uued  by  mucous  mem- 
brane coutiiiuouB  with  that  which  clothes  the  tympanum.  Behind  tha 
fenestra  ovalin,  and  directed  forwards,  is  a  small  conical  euiinance,  cuUvd 
the  i/yramid,  or  emtiieutia  papillaris.  Its  apex  is  pierced  by  a  foramou, 
through  which  the  tendon  of  the  atapedius  muscle  emerges  from  k  oaiial 
tr'  .H  dowawarda  iu  the  posterior  wall  of  the  tym(«muni,  and  jotna 

deaoeudiug  purt  of  the  ac^neduvt  of  FollupiuN. 
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The  nnlerlor  extrcmiiff  of  tbe  tjuipaiiuin  is  uarrowud  by  tho  graclual 
|de»ceut  of  tbe  roof,  aoJ  is  coiitinuuil  into  tbe  Eustocbiaii  oridce.  Tba 
tloirer  ooDiiATtmeut  of  thia  orifice,  liue>i  nitb  luuuaus  membrane,  forou  thii 
I  eouuBrnceuiBut  of  the  Eustacbiau  tube  ;  the  upper  ci'tupartiuoilt,  abiiut 
>feiilf  au  iucb  long,  loil^ei  tba  tensor  tfm[inui  muKcle,  and  opens  uito  tbu 
tf  lupanum  iiuuieiliatuly  iu  front  of  ibu  fuuei^tra  ovulis,  ijUrroiin<1aJ  by  the 
eipaudeil  and  everted  end  of  the  cocbluariforui  prooesi,  whiuU  st^paratei  it 
I  from  tlie  lower  computiuunt, 

Fig,  502. 


Pin.  G03. — AvTKRO'PoiTvnioR  Skotihn  or  tor  TKMroati.  Bork,  suowiirq  rui  Insek 
Wiu  ur  TUB  Tthmuvh,  vna  tun  BiratACiiiAn  Tvni  mb  SaiLL  Bukh  in  tuh 
Kkcext  Stilt  {(niai  ArouM). 

1,  stjlold  [•roceM  ;  2,  mutuiil  jirowM ;  8,  upper  part  of  the  jielroUH  luinc  ;  f.  phurjii- 
tml  of  tbe  Ku*U«buin   tnlia  ;  !•,  its  cattiln|;a  ;  U,   lln   muuuuH  surbct.'  ;  7,  curuliJ 
S,    fcimtra  rcluaJH ;    1>.    iusIIimih  ;   10,   iucuB ;    11,   itupci ;    12,    pyramid  and 
jiina  uiUKle  :  abore  0,  and  tiehiud  IU,  tbe  ■Ds!ieiu(>r)r  lignmcul*  of  tbe  ualleua  and 
I  are  alia  leco. 

The  BiuUichian  l-abe  IH  a  caniU,  formed  partly  of  bone,  partly  of  cnrtiln^e 

Ikiid  membraue,  which  leadd  from  the  cavity  of  the   tympanum  tu  tbe  upi>er 

■  part  of  the   pburyiix.      From   the  tyrapauum   it   is   directed   fornards   aud 

iixrardj,  with  a  bttle  inclinatioD  dowiiwarda  ;  aud  its  eiLtii'e  length  ia  about 

aD  ioch  aii<l  a  half.      The   o,i«(iii«   divisioa  of  the  Eustachian  tube,  alruocly 

de«cribed  in  the  Osteology,  la  pLtced  iu  tbe  angle  of  jnnctiou  of  the  petronit 

portiuu   of  the   temporal  boue  with  the   squamous   portiou.      The  anterior 

part  of  the  tube  is  foroied  of  a   triangular  piece   of  cartUago,  the  odgos  of 

mbich  are  slightly  oarled  round   towards  each  other,  Itaviug  an  iuterval  at 

the  uiidcr  tide,  in  nhich  the  caoal  is  completed  by  dense  but  pliable  hbrous 

nu^mbranu.      Narrow  behiud,  the  tube   gradually  eipaiiila   till   it   becomes 

wide  and  trumpet-ahuped  iu   front ;  aiid   the   anterior   part  is  compressed 

,  from  side  to  side,  and  ia  died  to  the  iuaer  pterygoid  process  of  the  sphenoid 

libone.      Tbe  anterior  opening  is  oval  in  form,   aud  ia  pLiced  obliijUHly  at 

the  side  and  upper  part  of  the  pharynx,  into  which  its  prominent  margiu 

projects  behind  the  )ower  montus  of  the  nose,  and  above  the  level  of  tbe 

hard  paLite.      Through  tbia  aperture  tha  mucous  membrane  of  the  pharynx 

I  b    continuous  with   lliat   which   liiiea   the   tyinpanuiu,    aud   under    certain 

coiuiitious  air  paaaes  into  aud  out  of  that  cavity. 


t*& 


TUE  EAU. 


SHAIX   BONIS  07  THE   BAH. 


Throe  nmnU  hoaea  (oasicula  niiditA^)  are  ooatuiaed  ui  the  Tipper  yait  of 
the  tjmpaiiuiu  :  of  these,  the  outeriiiLiBt  (mallitns)  is  attacht'd  to  the  mem- 
biana  tjmjiiiui  ;  the  iunermost  (stapen)  is  iimd  in  the  fenestra  ovalia  ;  and 


Fig.  503, 
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Fijr.    50a.— BoKEa    OF   TBI    TTHriXDH 
ur  Tui  RiaiTT  Unix  (from  Arnfdd).  f 

A.  malleaa ;  1,  it«  bead  ;  2.  the 
liauilk' ;  3,  L>iig  or  Hlender  process  ;  4, 
fha'i  proccM  ;  B,  iiicns ;  1,  iu  bodj  ; 

2,  the  Incg  prooen  with  Ihe  orbicular 
proam  ;  3,  short  or  potUirior  pnKcsi ; 
4,  ir^Eular  auirao?  recviiiDg  the  head 
of  the  malleus  ;  C,    Htapes  ;  1,    head  ; 

3,  posterior   cruB  ;    3.  uutpriur  cnu  ; 

4,  IxvM  :  C.  luau  of  iLe  sU[ks  ;  II, 
Ihu  three  lioieB  in  tbcir  uaiural  con- 
□ection  &a  aeca  from  tlie  ouUide ;  a, 
milieus  ;  b,  iscua  ;  £,  stdpea. 


thti  third  finciu),  placed  between 
tlio  other  two,  ia  connected  to 
b.')tli  by  articular  BurfaceB.  The 
malleus  and  iociia  are  placed  in 
nearly  a  vertical,  the  stapes  iu  a 
horizontal  liirectioii.  They  form 
together  an  angular  and  jointed  connecting  rod  belwi^en  the  tuembnuia 
tympani  and  thu  meuibrane  wliich  c1ob<;b  the  fenestra  OTiilia. 

The  malkve,  or  haoinier  bone,  comiiata  of  a  central  tliii'ker  portion,  with 
pTOCttBseB  of  different  loiigtbx.  At  the  upper  end  of  the  bone  is  a  rounded 
liead  (capitulum),  uhioh  presents  internally  and  posteriorly  on  iirejjulorly 
oval  Burface  covered  with  cartilage,  fur  articulation  with  the  incus.  Btdow 
the  hvod  is  a  constrictt'd  iicrk  (corvii^  ;  and  beneath  this  another  slight 
eulurgumeut  of  the  bone,  to  which  the  proccRses  are  attached.  The  hiiiidle 
(nianubriuui)  of  the  mallouR  ia  a  tapuring  and  nlightly  twisted  proccfla,  com- 
pressed  from  before  baekwonU  to  near  its  point,  where  it  ia  flattened  in  the 
o]:i])osite  direction  :  it  descends  with  a  slight  iuclination  forwards  and  in- 
wards, and  is  received  between  the  middle  and  iiiucr  layers  of  the  membraua 
tympaui,  to  which  it  is  closely  attached.  The  Imuj  prvces)  (processus  gra- 
cilis) is  a  very  slender  epiciilum  of  boue,  which  in  the  adult  is  usually  broken 
off  iu  its  removal  from  the  tympanum,  in  consttquence  of  ita  union  with  the 
temporal  bone  ;  it  projects  at  nearly  a  right  angle  from  the  front  of  the 
neck  of  the  malleus,  and  extends  tlience  obhquely  downwards  and  forwards 
to  the  GloHserian  fissure.  Its  end  is  fattened  and  expnnded,  and  is  con- 
nected by  ligamentous  fibres  and  by  boue  to  the  sides  of  the  fisanro.  The 
thorl  jtraefM  (processus  brovia  vel  obtusus)  is  a  low  conical  eminence  spring- 
ing from  the  root  of  tlia  maiiubriuin,  beneath  the  cervix,  and  projecting 
outwards  towards  the  upjier  part  of  the  membraua  tympaui. 

The  JHCui  has  been  cumparod  to  an  auvil  in  form  ;  but  it  resembles  per- 
haps more  nearly  a  tooth  with  two  fangs  widely  sep.trated.  It  consists  of 
a  bo<ly  and  two  processes.  The  biidij  presents  in  front  a  ooucaro-convel 
articular  surface,  whiidi  ia  directed  upwards  and  forwards,  and  receives  the 
Leat)  of  the  uiallciia.  The  surfaces  of  the  joint  thus  formed  are  tipprd  with 
'f-  cuitUoi^  anii  euclosod  by  a  ayuovial  membrouo.     The  »hurUr  of 
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THE  SHALL  BOXfS  AMD  TKRIR  MUSCLES.  Ut 

the  tiro  proooams  (arm  bravo)  of  the  incnn  proj«cti  nearljr  faomontiiltj 
backirarda  rrom  the  upper  part  of  the  bolj  of  the  bone,  ami  is  connected 
bf  ligamentons  llbres  oith  the  poatorior  waJl  of  ihe  tympaoiim  near  tlio 
entrance  of  the  inwtoiJ  cclU.  The  long  proeat  (cnu  lon^m)  topurt 
nther  mire  gitidiiallf,  !in<l  descends  ne&rly  vertically  bchiiiii  the  hAii'JIu  of 
tha  malieos  i  at  its  eitreoiitj  it  a  boat  iDwards,  an<l  is  BuiUenly  riarroirad 
into  A  short  Deck  ;  and  upon  this  is  set  a  llattened  roiiiiderl  tiiborclo  (pri>' 
oeasuB  leii  t  ictilaris),  tipped  with  cartilage.  This  tubercle,  which  Artiaulate* 
with  the  head  of  the  stapen,  was  formurly,  nnJer  the  ntiniu  of  os  itrhiciUaTe 
■en  hn'uiitare,  deacribed  at  a  separate  bone,  which  indeed  it  origtnalljr  u  in 
diildhood. 

The  sUtfitt,  the  thini  and  innermost  bone  of  the  ear,  is  in  shape  remark- 
ably like  a  stirrup,  and  ia  composed  of  a  head,  n  base,  and  two  cruris  The 
iuad  is  directed  outwards,  and  has  on  its  end  a,  slight  dopromion,  ooverad 
with  CMtiiage,  which  articulates  with  the  leuticiilor  process  of  the  Jncua. 
The  b<ue  is  a  plate  of  booe  placed  io  tbe  fenestra  ovalis,  to  the  margin 
of  which  it  ii  tiied  by  ligamentous  fibret.  The  form  of  tlio  base  is 
irrpgoUrly  oral,  the  upjier  nmryi"  being  curved,  while  the  lower  is  nearly 
attaigbt.  The  crura  of  the  stapes  diverge  from  a  coiiHtricted  [>art  {iitrk) 
of  the  bone,  situated  close  to  the  head,  and  are  attached  to  the  outer 
BBrfacD  of  the  ba«e  near  its  extremities.  The  anterior  crus  ia  the  shorter 
Mid  ■tniighter  of  the  twa  The  crura,  with  the  base  of  the  stapus,  endow 
ft  nnall  triangular  or  arched  space,  which  in  Lhe  recent  state  is  occupied  by 
K  thin  membrane  stretched  acrosx.  A  shallow  grooTe  nina  ri>iiud  the  opposed 
nirfaces  of  the  bone,  and  into  this  the  membrane  is  roceiTed. 

tlOAMENTS    ASD    MTJSriES    OF    THE    TrUPASUM. 

lAgamenU. — In  (lie  articulations  of  the  small  bones  of  the  ear  with  oiuh 
her,  the  connection  is  strengthened  by  ligamentous  fibres  which  cover  tbe 
DOiial  mf  mbraues. 

The  attachment  of  the  bones  of  tbe  ear  to  the  walls  of  the  tympanum  is 
Bected  partly  by  the  reflections  of  the  mucous  membrane  lining  that  cavity, 
■  but  chiefly  by  muscles  and  by  the  following  ligaments. 

The  M«jwit.«ori(  /i.;.inif  ti(  of  tlie.  malUiix  coufista  of  a  email  bundle  of  fibres, 
vhich  descends  perpendicularly  from  ibo  roof  of  the  tymimuum  to  the  head 
'  the  malleus. 

The  incus  is  likewise  suspended  by  a  small  ligament  (the  poiterior  liga- 
atni  of  Cm  inciu),  which  extenils  from   n?ar  the  point  of  the  short   crus 
[directly  backwarda  towards  the  posterior  wall  of  the  tympanum,  where  it  is 
ttaohed  sear  tbe  entranoa  to  the  mastoid  cella. 

Arnold  Jetoribe*  iin  upper  liniment  wbich  attaches  the  incaii,  near  its  articalation 
with  the  malleua,  lu  tlio  ruaf  of  tlie  l^'mpaiinm.  It  lies  cloiw  li«binil  tbe  suspcntory 
ligament  of  tbe  mall  ens. 

The  aitiiiiltir  or  orbicular  I'ujnmciil  of  Ihc  alapa  connects  the  base  of  the 
one  to  the  margin  of  the  fenestra  ovalia,  in  wbich  it  is  lodged. 
it\wUi. — There  are  three  welt-determined  mnscles  of  the  tympanum. 
Sommerring  describes  four,  and  some  authors  a  larger  number  ;  but  their 
deseriptions  are  not  confirmed  by  later  research.  Of  the  three  mu^loa 
generally  rBcognise<i,  two  are  attached  to  the  malleus,  aticl  one  to  tbe  stapes. 
The  (<'MC>r  tymfiaHi  (inn<(culu8  inteimis  mallei)  U  the  largest  of  thene 
nnaclBB.  It  consists  of  a  tapering  fleshy  part,  about  half  an  inch  in  length, 
a  slender  tenilon.      The  muscular   fibres   arise   from   the  cartilaginona 
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end  of  the  EusUchian  tnte  and  the  fuljoiuing  nnrfape  of  the  Bplienoul  bone, 
and  from  the  aides  of  the  upper  contputment  of  the  Eustachian  orifioe.      In 


Fig.  SO*. 


Fig.   604.— Vl«w  or  ths  Civm 
VT  TUB  BlOHT  TmrAiCDii  rHoM 

ABOVX. 

The  civily  of  the  tjapannm 
■nd  lome  pnrti  of  the  labjrinlh 
lime  been  eipneJ  bj  a  boritunUI 
urel.inn  r«noviii(i  ilie  upper  part  of 
the  teniT'ii^  We.  I,  fHtutior 
*emirir>;ulnr  raiitl  opened  ;  2.  the 
caviljF  of  the  fothlca  opened  ;  3, 
i>B9K>UB  pari  of  the  Kuala cbiAa 
(□be  ;  4j  Jiead  of  tliir  inallpuB  ;  5. 
inuDB  ;  a,  ttapea,  viUi  iu  bate  an 
in  tLe  fi^nestra  OTnlii ;  7,  lenaur 
tjrnit«ui  mtiscli; ;  3,  itapodinl- 

this  canal  the  tnnncle  is  con- 
(liicteil  nearly  horizontally 
bftcliwurda  to  the  cavity  of 
tho  tyrapBiinm.  Immi-dlatoly 
in  front  of  the  fcnttstrn  ovalia 
the  tendon  of  the  muHcIo 
bends  at  nearly  a  right  angle 
OTor  the  enil  of  the  procoaana 
oochleAriformia  aa  through  a 
pulley,  and,  contuncd  in  a 
hbrons  nltcath,  pnmeB  out- 
wards to  be  inserted  into  the 
inner  part  of  the  handle  of 
the  nifllleiis,  near  its  root. 
The  lattalifr  lympnni  (iaxator  tympani  major  of  Pomnicrring)  is  genorally 
helieved  to  be  liintinctly  miisculnr,  but  being  partly  concealed  by  a  bauil  of 
fihrons  tissne,  iloubla  are  still  entertained  by  HOine  obst-rvors  as  to  whether 
the  alructnrc  IcJiown  under  this  name  is  of  a  musoiiliir  or  lignmeuloua  nature. 
Arising  from  the  spinous  process  of  the  xpheiioid  bono,  and  slightly  from 
the  cartilnginous  part  of  the  Eustachian  tube,  it  It  directed  backwariin, 
passes  through  the  Gla?»erian  fis!!nre,  and  is  inserted  iuto  the  neck  of  the 
malleun,  jiiat  above  the  root  of  the  procosaus  gradlis. 

The  laxolnrtt/mpani  minor  ofSiimmerfing  (potlerior  ligitment  of  the  mnlUtit,  Linckc) 
U  made  up  ofrcdilLFh  fibren.  which  are  fixed  nl  one  end  to  the  upper  and  luiek  pari  or 
thu  citernni  aurlilory  mealaH.  pana  farwardx  anil  ioiranU  iKtxeen  the  middle  and 
inner  lajcra  of  the  memlirana  tympani,  and  are  inserted  into  the  onter  border  of  Uio 
hnu'lle  of  tlic  mallens.  and  the  short  process  near  it.  Sumtncrring.  Icones  Organ! 
Audita<  llumini,  IbOl. 

The  $ti'pedinii  is  a  very  distinct  mnscle,  but  is  bid  within  tbe  bone,  being 
lodged  in  the  desttending  part  of  tbe  aque<)nctna  Fidlopii  and  in  the  liollow 
of  the  pyramid.  The  tendon  issues  from  the  aperture  at  the  apex  of  that 
little  elevation,  and  passing  furwarda,  surroundeil  by  a  fibrous  sheath,  is 
inserted  into  the  nock  of  the  stapes  poatoriorly,  close  to  the  articulation  of 
that  bono  with  tbe  lenticular  procesa  of  lbs  incus. 

ileniler  aplne  of  bone  has  been  found  nccnxionBllj  in  the  tendon  of  llie 
I  nan ;  and  a  similar  piece  of  bone,  thougb  of  a  renndec  abape,  uisli  eo»- 
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hbtall;  in  the  homv.  the  oi.  and  olhcr  aiiiinnli.    This  cimimalanci^  U  the  more  inte- 

I  Vcsliiig  wbcQ  it  U  remembered  thai  mrlitai^  ocviipiei  the  positiun  o(  llie  HUjiediiu 

(before  tb«  muu'Ie  a  devclopLil.    (P-  "Q  *<"<  5g.  52S.) 

I  Aetionf.'-lbe  mallcuB  an  J  incuH  move  toj^ethcr  raand  aa  axis  (xUnding  lisckvarda 
Froia  t)ie  nttnchment  of  ihc  pruwegu^  gnunlU  of  the  m&IUun  in  the  Glomonan  liHunrB 
Ui  llip  ntLni'hmont  of  the  sharl.  prnceu  nf  tbe  incua  pontcriorl]'.  The  tendon  of  tbe 
timor  tjrapani  mnitcte  pas'ini^  from  williin  to  be  inserted  below  that  line.  [nitU  Ihc 
handle  of  llic  malleus  iniranl*,  while  the  Iftxalor  lymyi«ni  innorted  nbovc  that  line,  !iy 
pBlling  the  bead  of  tbe  bone  inwards,  moves  llie  haactle  outward*.   The  ini:uM.  moving 

I  iJong  with  the  tnallens.  pn^dic*  llie  ulapea  inwnrde  townnlB  the  internal  ear  when  the 

I  tnemlirana  tympani  in  made  tight,  and  withdrawH  that  bone  from  (he  fencHtra  ovaliii, 
when  the  membraoa  tjmpant  U  relaxed.     Bui  the  carity  of  the  inner  aar  U  fall  or 

I  Kg.  505. — OvTUXt  or  tur  Tiirt.e  SHtLt  BoMia  or  Pig,  505. 

THK  Litrr  E.IK  is  begs  vhoh  uxroaK.     f 

Tbif  figure  in  drained  to  tllostrate  tbe  cfft'et  of 

tbe  action  of  the  tensor  and  lual^r  maBclei  of  the 

lynpwiio  membrane  id  eonneclion  with  ibeir  relation 

In  Uie  Bill  of  rotation  of  tha  tnalleai.     n,  a',  the 

nvillen*  :  b,  tbe  ineiu  Been  lieliind  it ;  f.  the  (tapea  ; 
'  M.  m',  tbe  inner  part  of  the  meatus  eitcmua  closed 
I  hj  Ihe  tympanjo  moinbranf^  of  which  tbe  posterior 
f  lialf    it   repreientcd  ;   tbe   axis   of   ralation    nf    Itio 

nalleiu  being  pappoMd  tn  pais  tbrnugb  a  point  nt 

the  root  of  the  proeeoas  e""'''''-  '  '•  t*"  ''"*  '■  '"di- 

eile»  the  ilire'^ioD  and  imsition  of  tbe  tendon  of  the  lenBor  tympani  pnilinR  the  lower 

jart  of  the  utnlleui  inwards,  the  line  I,  that  of  ihe  hualor  tympani  pulling  inwardi  Ihe 

npper  hair  of  tbe  mallcua. 

lifjnid;  and  ita  walls  are  nnyieldin;.  except  at  the  fenentra  rotanda;  when,  there* 
fore,  the  itapc?  is  pushed  inwards  the  sccondnrv  membrane  of  the  tf  mpannra,  which 
bloekd  up  tbe  fenestra  rolnnda,  rnn*t  Iw  mmlc  tense  by  prcmnre  from  within.  The 
.  atlncbmenl,  of  the  handle  of  the  malleui,  however,  to  the  membiann  tympani  allow* 
greater  freedom  of  movement  to  that  proces*  than  is  allowed  to  the  stapes  liy  the 
ligament  of  itg  haac,  and  when  the  movement  of  the  ntapcs  ceases,  it  h  plain  ihal  the 
mallen.i  in  any  movement  must  rotate  on  the  head  of  the  incna  :  and  hence,  probnbly, 
■  the  necessity  of  a  moveable  articulation  between  tlioFC  liones.  'J'he  oflion  of  the 
I  atapciliun  mnacle  is  obviously  (0  draw  the  bead  of  the  atapea  backwardu,  In  doing  which 
the  binder  end  of  the  haac  of  that  bone  will  W  preiv-eit  againnt  the  margin  of  the 
fenestra  oralis,  while  the  forepart  will  be  withdrawn  from  tbe  fener^tra.  'I'be  object 
gained  by  this  mocement  of  the  BtapeH  is  not  sulTiciently  ascertained  ;  but  it  ii  at  least 
evident  that  if  ihe  sljipc^  be  pressed  inwards  by  the  Incua  in  the  action  of  the  lenwr 
tympani.  the  etapediui  muRcle,  if  then  contracted,  will  modify  the  prcasnre  on  tho 
intemni  ear.  It  is  cone  .ivable  that  tbe  stapeilius  may  thus  protect  the  seniitlve  part 
of  the  ear  to  a  certain  cxlenl  trom  excessive  stimubitioa  of  the  andjtorv  nerve. 


THK    LISIHO    MEUBItANE    0»    THB    TTMPiNUM. 

The  mneouB  membrane  of  tbe  lymp.iQi)m  is  continuQiis  with  that  of  tbe 
pharynx  through  the  Euatacbian  tube,  and  is  fnrther  prolonged  from  tlia 
lympnniim  bjickwiirda  into  tbe  mastoid  colls.  Two  foWs  which  croaa  the 
breaijth  of  tho  cavity  daicend  from  the  pat^  of  the  membrano  which  linaa 
the  roof.  The  BUterior  fold  descends  to  turn  rouml  Uk  tendon  of  tho  tensor 
tympani  ninscle  ;  tbo  posterior  fold  passes  round  the  atapes.  Tbe  malloiia 
and  incus  are  invested  by  tbe  lining  of  the  outer  wail  of  the  cavity.  The 
mncous  membrane  wbiub  linea  tho  cartilaginous  part  of  the  Eustachian  tube 
re«cmble»  much  tho  membrane  of  the  pharynx,  with  which  it  is  immediately 
conlinuoUB  ;  it  w  Uii«<c  and  vnacular,  and  is  covered  by  aeveral  layers  of 
Uminar  epithelium  with  vibratile  cilia,  and  is  provided  with  many  simple 
mucous  glands  which  pour  out  a  thick  secretion  :  in  the  omeous  part  of  tlie 
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ttb»,  hovovar,  Uds  HMBbnuw  hmmet  grwivMr  tlnniMK.     In  tbe 
■■■  sad  IIm  —i^nM  cdb  U  k  pal(T,  tUBaer  and  Ism  vaaeoiu-.  uti  t 
%  IcM  Tiacid,  but  yclk»>Bli  Smi.     IIa  ei«UteltBm  in  tbe  tjmiwiiie  mtHj  m 
■Ibo  dtiatod.      Tbo  ^ta,  bovenr,  va  wnMll;  kbwat  ftoa  Ike  put  i 
Hoes  tbe  tnenbcuu  tjiBpani  (KdUik«r,  Haadbocfa,  p.  691^ 


Tbe  aritria  of  tiie  tjnpsBWM,    Uiongh  very  bdiaU,  kt«  sai 
are  JtiiT'ed  from  aevenl  famtdiM  of  Iha  extendi,  mhI  &w  Om 
fsiotkl. 

Ite  liNC  part  of  tbe  ciTitT  i«  fnpplicd  AkBjbrthei|nf»Mi'ctraft»f  ItalilinJ 
HHOkiT  ii'  U<>.  vbiFli  cniav  bf  Um  Ganre  of  GlaaMt:  n*  back  jwt  (fa* 
«mT(tj  JBdadiag  the  muioid  cell^muTciiUulctiea  froB  IIm  ^foflMdotflvait 
of  ikc  poalcrior  mrinilv  irwij  ip.  35>).>tudi  b  coadwded  to  Ht  tyupaaoB  b^  lit 
aq«c4«et  oC  Fallopiiu.  Tbeie  tira  uteriw  htm  bjr  tbeir  anaatoaaU*  a  lucBbt  <fnl> 
raaiid  tbe  muxia  of  tbc  mcnibram  tympwii.  Tb«  oaaller  aMerieo  *(  I)m  IfHpaMA 
are,  tkerefroMl  bnnwA  of  Ike  middle  nkenin^aal,  vhich  entcta  ifato^fa  Uttaa* 
AUopii;  bnndm  thnagk  tbe  bone  frftin  Ibe  inltrtal  rart^d  anerr,  hrabfcri  ••■ 
llut  TMwl  vhilst  in  the  onlid  f»aal ;  and  occwioBallj  a  Iwig  aloag  the  Eau^M 
laba  (rom  Uw  ataiulimg  jAargngral  alter?. 

tlie  niiM  oT  tbe  IjapaaBtn  povr  Uwir  oOBtenta  Ihnm^lt  tlie  miiMt*  mnunfial  wl 
phaiyngeal  reios,  ami  tbnsogh  a  pleiiu  near  tbe  irticiilMioD  of  tbe  lovot  ja*.  inl*  tk 
iatenal  Jugular  reitx- 


.VcrraL — The   tjmpuiini)  ronUins  numeroait  neiTea  ;   for,  boodM 
wbich  supply  tbe  pute  of  tbe  middle  ^.u,   there  tu«   (ervnl  wbidi  ^n* 
mprelf  to  couoect  nervea  of  iliffereot  origin. 

The  tining  niembnoe  of  tbe  tTrnpaonm  ii  lupplied  by  Claakenta  ftan  A* 
pleiut  (tjnopaiiic  pleiiis),  irhtch  oc«upieH  the  shallow  grooTfa  on  tiM  i^v 
wall  of  tbe  caritj',  particularly  on  the  sutAmo  of  the  pirtmontvy. 

The  tympanU  plena  u  forined  hj  the  oonmnnications  betwMn  lil,tk 
iympanK  ItohcA  (nerre  of  Jftcobbon)  from  tbe  petn>us  ^nglion  of  llw  clo^ 
pbHTyngeal;  2ai, » jUammt  from  iht  carotid  pttna  of  tbe  lyiBpktlMtu ;  3i4, 
a  branch  which  joins  the  grtat  tuprrfieial  pttrotal  imtte,  fpon  |1m  VUmi 
4th  and  lastly,  Ihe  tmall  vij/erfieial  jtrtrotai  turn,  from  tbo  otio  i 
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¥9.    »«.— T«w    or  tm*    Tnm*« 

pLKin  o>  KaK*«)  (afWr  TT  illf" 
tadUttiOi). 

«,  iphtoo-pahliaa  ^a^I^ ;  7,  TMw 
Mm:  8.  eral  wi|iMicU  ivtourf 
ncr** :  >,  amhl  btaacb  e<  ih(  Tilm 
DOTte :  10,  |*ii  of  tbe  tUtb  imupb 
nMcd  hj  iwigi  viib  tbo  Miailin 
II,  niperiuT  emioal  fnilinw  if  U* 
■Tni«lticlle ;  13,  oaralia  inat^i  U, 
fwial  n-rra  ;  1 1,  gliaM  l^atji^ 
nene;  IS,  nam  of  Jtoate*:  )(  la 
Iv!^  In  the  t/mfttlbMM :  1*.  Ombi 
lo  iJiB  frnralTa  rotoaila  ;  1^  llaiBHI* 
tb«  Kuinchian  tohe  :  IV,  niaif  |  le^ 
K«Mtn  oTili*:  SO,  itnlnn  Dfeiteniil  Jtpp  prtraal  nerte  TUh  lb*  li« 
pttroaal ;  SI,  internal  ilecii  petnwil  twig  uoiling  vJLh  tbe  fnU  *aii«rftcial  j 


The  nerre  of  Jacebwn  enton  the  (jmrannm  bj  a  imall  foi>m«n  near  to 
whlrli  (ortn*  tlie  upper  end  of  a  thort  ittoal  in  Ihr  pctnint  portlAQ  of  tW  te— 
Inom,  b^onlngal  thebauof  tboafcnil  beHreeo  Uia  ouoUil  toiman  ^4  i^^j 


THE  T!TTERNAL  EAR.    OSSEOUS  LABYHTNTH. 
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The  cerrc  from  the  rarotid  plemi  U  abova  and  in  froDl  of  IbU,  vid  puwi 
gi  the  bon«  directly  from  Iha  oaroliJ  cmal.    Tlie  branch  to  the  great  iuperficin! 
»1  nerre  is  lodgod  in  a  canal  trhLch  opens  on  the  inner  wall  of  the  tympanum  in 
nl  of  the  tetmaln  oralis.     Tlie  amall  superficial  pctrusal  nerve  aUa  enters  at  the 
bte  part  of  the  cavity  benealh  the  canal  for  the  tensor  lympani. 

Nenea  to  MukUs. — The  tensor  tjrmpant  muscle  obtnint  its  nerve  from 
be  otic  gAnglioa  (it»  6g.  410) ;  the  IfUktoT  timpani  is  Haid  to  be  supplied 
'  hy  the   chorda   ty mpani ;  nnil    the   stitpedius  U   figured  by  Sommermig  oa 
receiring  a  fiiament  from  tlm  facial  uerve. 

Tho  chorda  t\/mpnin  ia  invostod  by  a  tiibiilAT  reflection  of  the  lining  mem- 
brane of  the  tynipunuQi;  its  cooree  across  tho  cavity  baa  nJreaJy  beec 
described  (p.  611). 

THE  INTERNAL  EAR,  OR  LABYRINTH. 

The  inner,  or  sensory  jwrt  of  the  organ  of  heaiing,  b  contained  in  the 
petrous  portion  of  tho  teinpor.il  bone.  It  eouaiata  of  a  cavity— tliu  osseous 
labyrinth — hollowed  out  of  the  bone,  and  of  the  membranous  kbyrinth  con- 
tained within  the  osseous  unlit. 


» 
^ 
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Pig.  SO 7. — RioHT  Blur  LiBTTiiirrn,  vieweh 
noH    Till   OVTKH    SiiiJE  (arter   Suuimor- 

The  tpeeim^a  here  rcpreafnt^d  la  pre- 
pared  by  bc  para  ting  piecemi^l  the  looaer 
■nlwlance  of  tha  petrous  bonu  ffooi  Ibe  dense 
■alt*  vhicb  immediately  enclDse  tho  lal'y- 
rintb-  1,  tha  Teatibale  ;  2.  fenestra  ovalia  ; 
i,  inperior  umicirculsr  canal ;  4,  hurizuntal 
or  eilemal  nannl  ;.%  poslMJof  canal ;  •,  am- 
puliii-  ur  the  semicircular  canals  ;  S,  Erst 
tarn  or  the  cochlea ;  7,  secoud  tarn  ;  8, 
apex  ;  9,  fenestra  rotnada.  The  amaller 
G|;are   in  ontiine   hetow   shows    the  natural 


Pig.  507. 


The  OMCotu  fo&j/nnift  IB  incompletely 
diridoJ  into  three  parts,  named  the 
vestibule,  the  semicirculnr  cinala,  anil 

the  cochlea.    Tbuy  aro  line.)  throughout  by  a  thin  membrane,  within  which 
there  is  a  clear  fluid  named  perilymph. 

Tho  membrnjuiut  labyrinth  is  contained  vrithin  the  bony  labyrinth,  and, 
heing  smaller  than  it,  loaves  a  space  between  the  two,  occupied  by  the  peri- 
lymph juHt  referred  to.  The  membraoonB  stnictura  supports  numerous 
minute  ramifications  of  the  auditory  nerve,  and  encloses  a  fluid  named  the 
endolymph. 

THE    OBSlOnS   lABTBINTH. 

The  ralitjule  forms  a  central  chamber  of  the  labyrinth,  which  communi- 
cates in  front  with  the  cochlea,  behind  with  the  Beniiciroidor  canaU,  on  the 
outer  side  with  the  cavity  of  the  tympanum,  and  on  Ibe  inner  Hide  with  the 
meatuB  auditoriiw  intenius.  The  vfslibnlo  is  in-egularly  ovoidal  in  aliape 
from  beforo  backwards,  and  is  slightly  flattened  or  compressed  from  without 
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inwards  ;  except  in  the  last-men  tioned  direction  in  which  U  is  aomewhat 
amiiller,  it  niuo-iures  about  ^tb  of  an  iuch  in  diametor. 

The  outer  waU,  whicli  separates  it  from  the  cavity  of  the  tympanum,  ia 
perforated  by  the  fenestra  ovalia,  which  in  the  recent  etato  is  cloaed  by 
the  bnae  of  the  Btiipes  and  it-t  anuular  Hgamout 

At  the  fore  part  of  the  inner  wall  ie  a  Hmall  ronnd  pit,  the  ft/tta  hemi- 
tpherica,  pierced  with  many  small  holeR,  which  serve  to  triui»mit  brauchea  of 
the  auditory  nerve  from  the  internal  auditory  meatus.  Thia  fossa  ia  limitud 
behind  hy  a  vertiont  ridge  named  crista  vcslilrtili  or  emineiitia  pyramidalLs. 
Behiud  tho  creat  is  the  small  oblique  opening  of  a  canal,  the  a'pitdvi:t  of  the 
vr.ilibaic,  which  exteudn  to  the  posterior  surface  of  the  boue,  and  traosmita 
a  small  vein  iu  a  tubular  proloogatioii  of  membrane. 

In  the  roof  is  an  oval  depression,  placed  somewhat  transversely, /otva 
hemi-dllj'tica,  whoso  inner  part  is  separated  hy  the  ctesl  &om  the  henji- 
spherical  foean. 

At  the  back  part  of  the  vestibule  are  five  round  apertures,  loailing  into 
the  semtcirciilar  cniials  :  and  at  the  lower  and  fore  part  of  the  cavity  is  a 
larger  opening,  which  commnnicatoa  with  tha  Bcala  Testibuli  of  the  coohlea — 
apertura  saihr  vcafibuli, 

The  lemieiKiilar  riumls  are  three  bony  tubes,  sitiiutfl  aboTe  Mid  behind 
thu  vestibule,  into  which  they  open  by  live  apertures,  the  contiguous  ends  of 


Fig.  SOS. 


Fig.  50H. — ViKW  or  trf  Intkbiob  or  ml 
Lew  LiBiaiBTH  {fumi  S.i  mm  erring).  Zl 

I 

The  liory  wall  of  tho  lobjrinlh  ta  rtmoicd 
sQperiorl]'  and  eEtornallj.  1,  fom  hcmi- 
fUiptica  ;  2,  foTCA  heinisiihprim  ;  3,  evniinrin 
Dgirnmg  of  the  snperior  And  posfvrior  seiai- 
citoiilor  caonlii ;  4,  opening  of  the  wjnednct 
of  the  Tentibnle ;  6,  the  xuperiar,  <!,  the 
puetvrior,  And  7,  the  AKtenral  BeBifdraajMr 
cnna.lB  ;  8,  Bj>iral  tube  of  the  ciy^hlen  (scala 
tjmpHoi)  ;  9,  openiDg  of  the  aqueduct  of 
the  cwhlea ;  10,  placed  on  tji«  lomiaa 
siiiralU  ia  the  seals  rasUbuli. 


two  of  the  canals  being  joined.  They 
are  unequal  in  length,  but  each  tuba 
it  bent  so  sa  to  form  about  tiro-thirds  of  a  circle  ;  and  each  preaent.4,  at  one 
end,  a  slightly  dihitod  piirt,  called  the  nmpxilla.  The  canala  are  ooinjiruasod 
latendly,  and  meaaure  across  about  ^',^th  of  aa  inch)  hut  iu  the  ampulla 
each  has  a  dianiPter  of  Vn'^  "^  *"  iich. 

The  canals  differ  from  one  another  in  position  with  regsrd  to  the  Teitibolo, 
in  direction,  and  in  length.  The  mperlor  semicircular  canal  is  terliad  and 
traiisverae;  and,  rising  abovo  any  other  part  of  the  labyrinth,  its  place  is 
indicated  by  a  amooth  archeil  projection  on  the  upper  surfiice  of  the 
bone.  The  ampul]at7  end  of  this  canal  is  the  anterior,  and  opens  by 
a  distinct  orifice  into  the  upper  part  of  Uie  Toatibule;  whilst  the  oppo- 
site extremity  joins  the  non  dilated  end  of  the  posterior  acmiciroular 
canal,  and  openn  by  a  commoti  aperture  with  it  into  the  back  part  of 
the  vestibule.  The  jioiterior  semicircular  canal,  vcrficiif  and  longitudinal 
in  direction,  is  the  longest  of  the  three  iahes  :  its  nnipullnry  end  is 
placed  at  the  lower  and  bock  part  of  tho  vestibule ;  and  the  opposite 
end  jotDs   in    the  common   canal  &bove   described.       Iho   exUnial    semi- 


TTTE  OSREors   COCTaEA. 
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niar  canal  arches  }iorizontall.ij  otitwanls,  tad  npens  by  two  distinct 
loriScei  into  the  upper  and  back  port  of  the  vo«tibii!e.  Thia  can&l  is  shorter 
I  than  either  of  the  other  two:  ita  wnpulU  is  at  the  oater  eud,  just  above  tho 
Llencetra  oralis. 

Fig.  509. 


Fig.  610. 


Fig.  500. — Toiws  ut  A  Cut  or  tdk  Iitkriob  or  thi  Labthiiih  (froni  Henle).     ( 

Suoli  cuts  niJty  ensllj  tw  ramie  in  fiieible  luotal.  sui)  gire  a  verj  eorrect  fitw  of  the 
dtui  of  thp  'liSerent  pnrU  of  iLo  Inljrinltiie  caiitj.  A.  tien  of  tlie  JcK  lsb|TiotU  fr«ni 
tliii  oDWt  sida ;  B,  Lhe  rigbl  Lilijriirtli  (torn  tlie  mner  side ;  C,  Die  left  Ubf  rltitli  from 
abon  ;  I,  Lbs  iiip«rior,  />,  tbc  imnrrinr,  and  t,  tlie  eiternal  Beuiioltcolar  canals  \  a,  their 
M*«nl  ■iDpnlla)';  rr,  fuien  hemi-elli[jCica  uf  t.L<^  restiliali^ ;  ri,  fores  bimiiphoriak ;  av, 
aqnedost  of  tbe  Tettibulc  ;  fo,  fene»tts  ovali*  ;  fr,  feuesiia  rotundn  ;  r,  the  coiled  tube 
ot  tbc  cochlu  ;  &,  tbe  firil  [Mirl  of  Ibc  tube  tuwarda  tbe  baie  witb  (bo  trofitui  foiami- 
DDUU  i[ilrslis. 

The  cochUa  is  tho  most  anterior  diriRion  of  tho  internal  oar.  ISTiea  tho 
denaa  hony  subftt&Dce,  in  which  it  lies  embeildail,  ia  [Jcked  away,  the 
cochlea  presoDta  the  furm  of  a  bhint  cone,  the  hose  of  which  is  turned 
towBrda  tbe  internal  auditory  ni^ntus,  irhilst  the  apex  is  directed  outvanls, 
I  with  an  incliu&tjou  forwards  aud  iluwiiwarila,  »iid  is  close  to  the  canal  for  tho 
tensor  tympani  miisclo.  It  measures  about  a  quaitor  of  an  inch  iu  length, 
and  the  same  in  breadth  at  the  base.  The  oaseoiia  part  of  the  cochlea  cou- 
I  sists  of  a  gradually  tapering  spiral  tube,  the  iuner  whU  of  which  is  formed 
by  the  central  coliimm,  or  mo'lioliis,  round  which  it 
triarls,  and  which  in  partially  divided  along  its  whole 
extent  by  a  spiral  luroina  projecting  into  it  from  the 
modiolus.  From  this  osaeoua  epirol  lamina  membraiioua 
structures  are  stretched  across  to  tho  onter  wall  of  tho 
tube,  and  thus  are  completely  separated  two  pasaages 
or  Ecalm,  one  oQ  each  side  of  the  spiral  lamina,  which 
communicate  one  with  tho  other  by  only  a  small  open- 
ing, named  helkolrema,  placed  at  the  apex  of  tho 
cochlea. 

Fig,  510.— OsflBoos  LABTBiKTn  or  thb  BiBF-OwL  (Siaix 

Fliuhii)  (froui  lireffihet).      | 
],  MQiiaircular  canal 8 ;  Z,  Teatibule;  3,  cochleik  in  tbo  rorm 
of  a  lb  art  itraigbt  (nbe. 

That  the  cochlea  is  justly  to  be  considered  aa  an  elongated  tube,  coiled 
spirally  on  the  modiolus,  is  illustrated  by  the  simple  pouch-liice  form  of  the 
rudimentury  cochlea  of  birds. 

The  ipiral  canal  of  Wir  eochUn  is  aliout  an  inch  and  a  half  long,  and 
about  the  teuth  of  an  inch  iu  diameter  in  iU  widest  part  at  the  commanoo- 
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meiit.  From  this  point  the  canal  makoB  two  lurns  aTid  n  half  ronnil  tho 
oentml  pillar  (from  loft  to  riglit  iu  the  right  (lar,  snj  in  the  ojipoHito 
direction  in  the  left  air),  and  enJs  by  nn  arched  and  cloaod  eitrcmity  callnl 
the  cfijiola,  whith  forma  tlio  iipex  of  the  coahloii.  The  first  ooil,  being  mueU 
the  wiJest  in  its  curve  nnd  compimiid  of  tho  Urgent  portion  of  the  tub©, 
nearly  htdca  the  aeoond  tnm  from  vievr  ;  and,  bulging  Bonietrhnt  into  tho 
tympanum,  forma  the  round  elevation  on  the  inner  wall  of  that  cavity  called 
tho  promontory. 


Fig,  511. 


Fig.  611 


^^1  ?ig>  Ell. — DrieKiifaiTio  Vikw  or  mt  GaiUi  or  ras  Cimihl»  uid  orxf. 

^^r  1,  inoilintDB  or  central  pilinr;  2,  placed  on  three  InroB  of  tbs  bmiim  BiunJia  ;  3,  soxla 

^H  tyinpani ;  4,  scala  vgetibuU. 

^^B  Fig,  GI3. — Tnw  ot  ihi  OssEnra  CntrntBA  DmsiD  Tnooircii  ths  UinnLs 

^^P  (from  Arnold].     ) 

1,  Mnlral  r.inal  of  the  tnojioliia  ;  2,  limins  siiiralia  oasea ;  3,  iK»la  tympini :  4, 
Ti^atibuli  ;  5,  poTOua  BubsUnM  uf  the   niodiolaa  near  one  of  the  Becticns  of  Ihe  eaaatii 
■[iintlis  moihoU. 

The  nwdioliis  (columella  cochleic)  formi  the  cactral  pillar  or  axis  ronud 
which  turn  the  npiral  tnbe  aii<l  the  xpiral  lamina.  It  is  much  thicheet 
within  the  Gr^t  turn  of  the  cochlea,  and  rapidly  diminishes  in  nizo  in  the 
succeeding  parts.  The  outer  surface  in  dense,  being,  in  fact,  composed  of  the 
Rails  of  the  spiral  tube  ;  but  the  centre  is  soft  and  spongy  as  far  as  the  last 
half  coil,  and  is  pierced  by  many  amall  canals  far  the  paasikge  of  the  nerra 
and  vessela  to  tho  lamina  spiralis  :  one  of  these  canals,  larger  than  tho  rnat 
(canalu  aniralh  niodU}li),'rauB  from  the  base  through  thecentreof  the  modiolus. 

The  fomiTiti  ipiralia  ossra  h  a  thin.  Hat  plate,  growing  from  and  winding 
round  tho  modiolus,  and  projecting  into  the  spiral  tnbe,  so  as  to  divide  it 
partly  into  two.  Its  free  margin,  which  gives  attachment  in  the  recent 
state  to  tho  membranous  septum,  or  zone,  does  not  reach  further  than  about 
half  of  the  distance  between  tlio  modiolus  and  the  outer  wall  of  the  spiral 
tube.  The  osseous  lamina  tenuinateB  close  to  the  apex  of  the  cochlea  in  % 
book-like  process  (hamulus),  which  partly  bounds  the  helicotrema. 

The  lamina  is  thin  and  dense  towards  its  free  margin  ;  but  noar  the 
modiolus  it  is  composed  of  two  dense  outer  plates  enclosing  a  more  open 
and  spongy  structure,  in  which  are  numeroufl  small  canals,  continiiom,  but 
ninning  at  right  angles  with  the  canals  in  the  centre  of  tho  modtoliu.  In 
these  the  nerves  and  vessels  ure  lodgcl  :  they  terminate  oa  the  inferior  or 
tympanic  aspect  of  the  lamina,  and  the  line  of  their  orifices  fnrras  the  trofliu 
foTiuninonu  spiralis.  Wimltng  ronnd  the  modiohi.%  close  to  the  lamina 
Mpiralis,  is  a  small  canal,  named  by  BoMnthal  the  caiuilU  ijriralu  modioli. 

The  tcafte  in  tho  osseous  cochlea  are  t*o  in  number,  distinguished  a» 
ni  and  scala  TostibiilL 
ymptijii,  the  portion  of  the  tube  on  the  bainl  side  of  the  liuniii 
nonces  at  the  funo^tn  rotunda,  where  in  tho  recent  stat^i  it ; 
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Kpoisted  ttom  tbs  tynipunum  by  the  suconiLiry  meubraDn  tynipaiiL  Ntiar 
its  cuiuiuenci: incut  U  the  orLtico  of  a  small  cauuL,  tvpitdxictui  oKhlitt,  wLiuh 
citeuils  Uowuivardii  and  iiiwarda  through  the  Hul>atauce  of  tlio  petrous  jjorl 
of  the  tomporul  buue  in  :iutir  the  jugular  fuasa,  uud  traDftuiits  a  small  veiu. 
The  siir&ce  of  (lie  siiixLil  lamiiia  which  looks  towurUs  this  scalu  ia  markuJ 
with  DUiDeroiu  trausverae  stride.  The  icnUi  Teslib-uH  ia  rsther  muTower  thaa 
the  maIa  tjrinpftiii  in  the  first  turn  of  the  cuvUlca  ;  it  cuniiaeuues  from  tbu 
cafity  of  the  vestibule,  ami  commuiiic&tGa,  aa  alieady  deocnbed,  with  tho 
*cala  tf  lupaui  at  the  apex  of  the  inodiuluj^. 

The  liiiiitg  m-tiilTane  u/  (/it  omtoiis  lal-yrinlh,-- — Tliis  ia  a  t.hJn  metubraue 
(penodtenui  1),  which  closely  adheres  to  tho  whole  iuner  surfkoe  of  tho 
kvveral  ]<iirts  of  the  Isbyriuthic  cavity  junt  dttscrilHid.  It  ban  uo  con- 
tinuity with  tho  liuiiig  membrnoa  of  the  tympwiam,  beiuy  stri-'tched 
acrooa  the  openings  of  the  round  aud  oval  ft^ueatne.  It  is  oompoaed  of 
fibres  of  couuective  tissue.  ll«  outer  surface  is  rough,  nud  atlhiir«s  cloauly, 
liko  punoet«aui,  to  the  bone  :  tbu  iiitiar  surface  is  pule  aud  smooth,  is 
eovored  with  a  riuglo  layer  of  epithulium,  liko  that  of  the  arachuoiJ,  aiid 
Eocretefl  a  thin,  slightly  albuuiiaous  or  serous  fluid.  This  secretion,  kuowu 
u  the  ii^uor  Cottiniiii,  or  }Kn/yin;Ji,  separatea  tho  membranous  from  the 
Diaiwu*  labyrinth  in  the  vestibule  and  semicircular  cauuJs,  occupiua  the 
cftviticB  of  tbo  evala  tympaui  aud  scola  vcstibuli  in  tho  cochli^a,  and  is 
continued  iuto  the  aqueducts  os  f ur  as  the  mombrano  lining  thewi  p-isba^es 
remoius  pervious. 


I 


TUB   ME1IBKA.N0V3    LABTBIKTB. 

Within  the  osseous  labyrinth,  and  aepamted  from  lis  lining  membrune  by 
Uie  i>erilymph,  meoibrauoua  stnictures  txist  iu  which  the  ultimate  riuuiti- 
cstioua  of  the  auditory  nerve  are  spread.  Iu  the  vcutibule  and  semiciroular 
canata  these  structures  have  a  geucr^  resemblance  iu  form  to  the  com- 
plicated cavity  iu  which  they  are  contained.  In  tbo  cochlea  they  complutu 
the  svpluu]  betveeii  the  BCala}  already  mentioned,  aud  euclose  a  third  spiral 
insugo,  the  caualis  membrouacea,  the  existence  of  wluch  hua  only  been 
disoovored  of  hito  yeais.  I'he  Uquid  contained  wichiu  the  membranous 
labyrinth  is  distinguished  as  cndalijmph. 

VRSTiari-E. — The  mcmlrraiiofia   lealibuh  consists  of  two  closely  connected 
•acn,  and  the  parts  by  which  they  aie  united  to  the   membranous   seuii- 
'cular  canob  and  canal  of  tho  cochlea. 

I'he   larger  of  the  two  sacs,  the  common  riii'ia  or  vtridt,  is  of  au  oblong 

rm,   and   dightty  Qattened   from  without  inwards.      It   is   lodged   in   the 

.pper   imd   I'.'kck   part  of  the   osseous  vestibule,  occupying   the  fovea  hemi- 

ptica.      Oppositu  the  crista  vustibuli  several  small  branches  of  the  audi- 

ify  nerve  entia-  from  tho  fommiua  in   tho  bone  ;  and  here  thu  walla  of  tbo 

mmon   sinus  aie  thicker  aud   mure   opaque  than   eln'whoro.      The  extro- 

mities  of  the  merobrnuous   semicircular   cauals   torniiuate  in  th<i  cavity  of 

the  common   sinus.      A  small  mass  of  c&lcareous  particles,  ololillu   or  olo- 

ia,  is  lodged   in   the   wall   of  the   sac.      These   otolitlis  are   crystals   of 

'bcoato  of  Ume,  and  are  described  as  six-sidud,  aud  pointed  at  tbuir  exI.Tu- 

ties.      They  &ro    connected  with   the  nail   of  the  sac  in   a  way  not  yet 

ly  determiuod. 
The  smaller  vestibular  vesiclo,  the  saccule,  in   more  nearly  spherical  than 
the  common  sinus,  but,  like  it,  is  somewhat  flattened.     The  saccule  is  situated 
in  the  lower  and   fore  part   of  the  cavity  of  the  oBseous  vestibule,  close  i 
the  opcuiug  from  the  scala  vustibuli  of  the  ooubloa,  aud  is  receivud  iuto  I) 
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hollow  of  tbe  toven  hemiapherirai,  from  tlie  bottom  of  which  many  hrnnchet 
of  nervo  eutcr,  Tho  8«cciilus  appears  to  have  a  cavity  distinct  from  that  | 
of  the  utrielo,  but  is  filled,  with  the  like  thin  anii  clear  fluid,  endolymjih, 
and  contains  similar  otocouia  in  its  »all.  It  is  prolougod  below  into  a 
short  narrow  duct,  canalia  reunions,  which  opona  abruptly  into  the  ineiu- 
branouB  canal  of  the  cochlea. 


A. 


Pig.  E13. 


B. 


Fig.  SIS.— Tuna  or  tbs  Iktbkior  or  iue  TtiaiiT  Libirimtii  with  na  Mii(bka>voB] 
PsRTB  is&  Nekvis  (from  Breachtt).     j 

A,  the  Doler  wsU  of  lli«  deufi-iub  lubjrmth  id  part  remnved  lo  u  lo  dUpIaj  tlie  mem-l 
bianoui  pnrla  within.  1,  cumiueHCtiueDt  uf  t!ie  spiml  tulie  uf  the  cocbl™  i  2,  puBterioel 
BemicirruLiir  canal  parti&llj  opcueii,  ebuning  its  membi'miaua  cnanl  and  anipulla  ;  3, 
eiterDal  or  horizoDtal  canal  etitirel;  opened  ;  4,  sujicriDr  canal ;  5,  utricnlus  or  tonimoa 
BiDas  with  iti  groap  of  otoliths ;  6,  aaocale  with  its  otoliths  ;  7,  placed  ou  (he  htniiiia 
spiralis  in  tho  cominencemont  of  tho  scala  veatibuli  ;  7'.  scala  tyiD|jarii ;  8,  memhranniu 
ampulla  of  tlje  superior  aemicircular  canal ;  9,  ampulla  of  tho  horlzoatal,  and  10,  thsl 
of  the  posterior  KmiclruuUr  canal. 

B,  meRibraDOBs  labjrioth  and  nerroua  twigs  ileUclied ',  1,  facial  oerre  in  the  uieatui 
andiloriaa  iuteniDs  ;  2,  anterior  diTislita  of  the  auditory  uerre  giving  brani^hes  to  5,  8, 
and  S,  Ibo  utricle  and  tiie  ampallea  of  the  aui^rior  aod  extemal  canals ;  3,  poaterior 
dinaion  of  tho  auditi>ry  nerve,  giring  branches  to  the  sacckiJe ;  8,  ]ioaterior  atdpulla,  10, 
and  GoehlFa,  4  ;  7,  the  united  part  ofthesuperioraud  posleriorcaiiala;  1 1,  the  posleriar 
eitremity  of  tbc  external  eanal. 

SKMiciBCDT-iR  Casalh. — The  jneml-Ta7<ovs  sfmiclrcular  canala  are  about 
one  third  tho  di.-iniotor  of  the  osseniiB  tubes  in  which  thoy  are  lodged,  and 
ore  dilated  into  ampullie  within  the  ampullary  enlargeiuonti  of  those  tubes. 
At  the  ampullip  they  are  thicker  and  less  translucent  than  in  tho  rest  of 
ttieir  extent,  and  nearly  fill  tiieir  bony  cases.  That  part  of  each  ampulla 
vrhich  is  towards  the  concavity  of  the  seniicirolo  of  the  cannl  is  fruo  ;  whilst 
tbe  opposite  portion  is  flattened,  receives  branches  of  nerves  and  blood- 
vessels,  and  preGeuts  on  its  inner  surface  a  tran.tver^e  projectiou,  aeplvni 
traiiJTVTtum,  which  partly  divides  the  cavity  into  two.  The  junpulhe  like- 
wise contain  otohtha  in  tlioir  epithelial  huiug. 

AMdilvrij  iiernc  ;  vtstibiitar  lihuimi. — At  the  bottom  of  the  meatas  audi- 
tori  us  in  tern  us  the  auditory  nerve  dividiia  into  an  anterior  aiid  a  posterior 
braiidi,  which,  broken  up  into  minute  filaments,  pn»B  through  the  perforations 
of  the  cribriform  plate  which  separates  the  meatus  from  tbe  internal  ear, 
*nd  are  distributed  respectively  to  Uio  cochlea  and  vestibule,  In  both 
brandies,  as  well  as  lu  the  trunk,  there  are  numerous  nerve-cells,  appa- 
rently both  with  and  without  poles.  The  vrntUiiilar  nerre  divides  into  five 
Insnchcs,  which  proceed  respeotively  to  tbe  utricle,  the  saccule,  and  the 
three  anipullee  of  the  semicircular  canals  :  those  for  the  utricle  nud  th« 
and  oxturnul  semicircular  canals  enter  the  cavity  in  a  group  along 
a  reatibuli ;    the  fibrils  for  the  sacculus  cuter  the  vestibule  by  n 
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BiUkUer  group  of  furauiiua,  which  itre  Ritimteil  below  those  just  described, 
uitl  open  at  tlie  bottum  uf  thu  fuvon  faemkpheriua  ;  tbe  branch  for  the  pofr- 
krior  somiaircular  caunl  is  loug  and  sluudur,  uuJ  ttavursua  a  small  pasaagu 

Fig.  SIC. 


Pig,  614. 
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Fig.  SU.— Ta^vsTBim  Skctiok  or  omi  of  tub  HntMiMOCs  SxMtoiitoauA  Curua 
(ftum  Eoltiker).     •« 

Ttie  specimen  is  from  the  car  of  the  talf :  a,  exUraal  flbrona  lajir  with  inUnperEed 
noalai  ;  6,  botuogontonb  Ujer  ;  c,  ejiiUieluil  lining. 

Pig.  515.— Am  TOILS   .Jl    TUB    eOrsRrOK  Ami  ElTKRBil  SBIITCIBCV1.AK  CiFALB  iSD  PlE» 

ur  TUK  Cunuiiii  &ISITS  auuwma  tqe  AiinANasiiEHT  ov  tub  NEavsa  (fruui  Steifen- 
Btnrt).     •> 

1,  membFasaa*  ampnlla  of  the  superior  canal ;  2,  tbat  of  the  eilenial  caaal ;  3,  part 
of  tbe  aonunoi]  einuB :  \  and  5,  fbrlc-Liku  Aw^lliugK  of  the  iiei've^  at  their  awpulhu'  dU- 
InhitiaB  ;  (■,  t»ig  of  the  auditory  ucrve  i)>i'eiuliug  iu  the  cominoii  »iuu». 

ia  tiia  boue  beiliud  ttaa  foraiuiua  for  the  iicrve  of  the  bsccuIuh.  The  ucrves 
of  the  aoipuUte  enter  thu  flattened  or  least  prouiiiicut  side  of  tho  ampuUie 
where  they  i^ach  fucni  a  forked  anelling,  irbicli  coirospoudB  with  the  trauH- 
vense  iwptum  ulrendy  described,  iu  the  interior  of  the  dilatiitioD.  No 
fihuuHiits  have  been  fouud  eit«udiug  to  any  otlier  pitit«  of  the  BumidrculiLr 
ciuiaU. 

Mkrotfopie  tlruclure. — The  walls  of  the  oommon  liuus,  ucculus  and 
membrniioua  BDmiciiculor  canals  are  iu  generul  semitranspBreut  ;  but  they 
are  thicker  and  more  opuque  where  nerves  and  vessels  enter.  Ou  the 
outer  surface  is  a  Inyer  of  uiitiutolj  ramified  blood-vessels  and  loose  tissue, 
which  coutaiiiH  irrcgulur  pigineiit-cells :  within  this  is  a  transparent  layer, 
faintly  hbrtllated,  and  presenting (iloiigate J  liuclol  when  occtio  acid  is  added  ; 
lining  the  interior  is  an  eiiilhuliol  layer  of  polygonal  nucleated  colli. 
Thv  mode  of  ending  of  the  nervefl  in  the  uieujbi'anoua  substance  of  the 
vestibule  and  seuiiciruiiliLr  canals  is  diibciilt  to  iuvo>^tigata,  on  account  of 
the  miDuteuess  and  delicacy  of  the  parts  ;  for  this  ruosiju  also  observers 
have  bad  recourse  in  great  measure  to  the  examiuatiuu  of  the  vestibule 
nud  semicircular  canals  iu  tislies,  in  which  they  are  of  large  size.  The 
subject  still  requires  further  research,  but  it  appears  to  be  pretty  certain 
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from  the  observations  of  Reich,  tho  succeHsiTo  piipera  of  M.  nud  F.  EL 
Bchultze,  and  the  coiToboraiiiig  obsorvalioiis  of  KolUker,  that  tlio  nerve 
fibres  break  up  in  the  trHJispareat  layer  into  miuute  rami  Sent  ious,  which 
enter  thu  epithelium  and  form  between  tho  opitlielial  cells  spiHille-shaiiod 
nucleated  bodies  with  elongated  eitremities.  There  have  also  boeu  ob- 
served  long  hair-like  procoasea,  Jila,  acusiicu,  projecting  into  tho  cavity, 
beyond  the  epithelial  Biirface  of  tho  ridgo  of  thy  aiupullie,  and  liketriw 
in  the  BAcn  ;  and  the  actual  continuity  of  these  lutira  with  the  nerve 
tonuinatious  has  been  in  one  iustauce  observed  by  F.  E.  Sohultzo. 
According  to  Lang  the  hairs  aro  only  the  altorod  remains  of  a  deliuato  cap 
of  tissue  on  the  Burfoce  of  tliu  epithelium, — (KOllikei-'fi  Gowebelehie,  lib 
ed.,  p.  694.)  ~ 

Fig.  616, 


Fig.  516. — L»re  Cochlea  07  a  Child  ffiaE  Weeks  Old,  opineb  (trom  Eeichert).     f 

The  drnwiDg  wafl  takco  from  a  Bpecimt-D  wliicli  Imd  been  pniserred  in  alculi^l,  aad  vu 
afkrwarJa  dried  ;  ttio  aticLion  La  ni^e  ao  u  lu  fih^rw  the  lamiua  spiralis,  bcbIet,  and 
eoclitanr  csuiil  iu  cacb  or  the  llirec  coila  :  the  meinbraiiaus  B]nnil  Umina  ii  preKrvcJ, 
but  tbi  a]>pcariicce>  cuimccted  wiLb  the  or^n  ur  Corli,  kc.  hdva  been  lust  from  drjinj^ 

ii;  TfaestrA  rotuudn  Hith  its   uieiubiauc  ;  if,   scab  Ij^mpiiul ;  tv,    aaxla  lesliliiili ;  li, 
iiniua  ■piialia ;    li,  lioinulua ;    cc,   caaaUo  cochleio  ;    d,   o]>cDiug  of  ibe  aqur;dui;lu 
eocblese. 


Fig.  E17.— Verticil  Section  oi  tdb  Cochlea  of  a  Fhial  Cal»  (from  Kallilar). 

Iu  tb'a  apeciuiea  ibo  eili'tDal  wilU  vm  oesiGciI,  but  tbe  dioiUuIub  uid  apiral  lami 
were  Mill  cartilagiiiomi  ;  the  section   aLow»  in  each  part  of  tho  eocblear  lube  tbo  Iwo 
i  (ealte  wllb   tbe  in  tec  mediate  canalEs  axhiem  and  UcninB  ipiratia  ;  tbe  radiiitiug  liuci  in 
tbe  uiudioInB  indicitle  tbi  {lunage  of  tbi:  auJiUr;  ncrvis  tousrda  tbe  sptrnl  lamina. 


m 
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OoOHLEA. . —  The  viembranovs  cochlea  baa  the  form  of  a  three-aide 
nbe,  the  canalts  menibrauacco,  interposed  between  the  sciila  vestibuli 
■nd  tho  Bcalo  tytopunl  The  puripheral  wall  of  this  cauid  is  formed  by^ 
part  of  tho  osscoua  cochlea,  and  on  its  other  sides  it  is  bounded  by  lb 
boailur  nembraiie  aud  membrane  of  Ilei^auer  reHpectivcly,  while  at  its 
inner  »ngle  is  a  atriicture  named  limbus  lamiuic  spiralis,  and  in  its  interior, 
renting  on  the  basilar  menibrune,  is  the  organ  of  Corti  with  the  meuibr 
tect'iria  cohering  it.      Each  of  theso  parts  requires  description. 

The   titembrana   baiifnrii,   or   IiiniiiiK  ipiralia  niembranacea,   is   stretched 
Across  from  the   free  oinrgju  (labium  tyinpauicum)  of  tbe  OHseous  lamina  ta. 
[the  outer  part  of  the  spiral   cannl,  lying   in   the   same  pkne  as  the  ooijcoo 
«ud  attached  peripherally  tlirough  the  medium  of  a  thick  structur 
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tbe  tpini  liijament.  It  increases  in  breuith  from  the  baso  to  the  apci  nf 
tha  «oohloft,  wliik  the  oweoun  spiral  Umiiu  dioiiDislieB  in  bruaJth.  Tliii* 
in  the  fint  titru  of  the  cochlea  thia  meoihruie  forma  About  half  of  tha 
brcadtli  of  the  aeptani  luoije  X>j  it  aoi]  the  osseous  lamitu  ;  but  towards  tlie 
Kpez  of  the  coclilea  the  proporttou  betweuu  the  two  parU  is  gnuluiLlly 
ravoned,  until.  Dear  the  holicotroiaa,  the  uembniuous  port  is  left  olmoiit 
tmmpporleii  by  any  pinte  of  biiuc. 


Pif.  GI!<.~-8scTii>i  TBsouan  ovc 
o»  rat  Caiu  ot  tbe  Cooulu 
(iltond  fnim  Heulc).    ?! 

At  the  HctioD  is  nuiio  in  a 
■pfcimec  torteueJ  bj  iaimersioii  in 
bjilre^orio  add  1  ST,  scab  Ijm- 
|ani  i  SV.  aeala  TtOilmU ;  CC. 
cualts  eocblcB ;  B,  memhnuM  ol 
BriiMn-r  fumung  ila  Testibalar 
nil;  lis,  lunina  ipinlu  mmb  ; 
/ft  to  ifpi  Isaiios  spifAlia  itiem- 
braaadEa ;  tti,  limbuit  Uioiiue 
■l-iralii;  IS,  sulcus  >|iJra1is;  nr, 
twigm  of  ooohlesr  Dene  ;  gi.  gimg- 
]ioa*piralt ', ',  laembrsjis tectoriD : 
fc,  luombnuLi  l^fljlsri' ;  Co,  organ 
uTOuili;  fip,  Jigafnentain  s|<inlo. 


Kg.  E!8. 


^e  fim&ui  laminiE  nfnrtifis  (denticultite  lamiu&  of  Tmld  aiiJ  Bowmau) 
is  a  tbiok  purioeteal  developmeut  ui'aj-  tho  edge  of  the  osseous  spiruJ  lauiiiis 
Ou  the  aid«  which  looku  tovardii  the  vestibular  sc^u.  It  miikisH  a  Bome- 
*httt  couvei  elevation,  presenting  oil^ruiJI/  a  sharp  niiirgiii  irhieh  over- 
liaDgs  that   to  which   the   biiBiiikr  muuibrouu   is  attaoboU,    lioiug   suparatL'd 

it  by  n  groove.      The  groove  is  termed  i\iltiu  spiralU,  aiid  tbn  luatgiiis 
Ttjlibulafe  md  labium  (|/m/Juriicui»  respeolively.      The  mtmbraHe   of 

er  (mumbrana  vestibuliiris)  arises  fram  the  tuner  put  of  the  liuibus, 
and  esteads  outwards  at  a  oousiderabld  angle  with  the  otueoua  spirtj 
laaiiua. 

The  mentirmia  UcloHii  (Clftudiun),  or  membrano  of  Corti  (Ktilliker),  has 
been  variously  described,  but,  accurdiug  to  the  most  recent  resuorulies,  is 
an  elastic  membrane  attuched  on  its  one  border  close  to  the  membrane  of 
Bciaaner,  and  on  the  other  by  au  extremely  dubcate  portion  to  the  peri- 
pheral wall  of  the  cochlen,  a  little  above  the  wombrana  basilaria  (Claudiua 
tad  Heule).  It  thus  divides  the  caualia  weoibrauAcea  into  two  parts  :  the 
large  part  placed  between  it  aud  tlte  mumbrauo  of  Reisaner,  and  con- 
taining oiidoiymph  ;  the  other,  a  narrow  iuten'al  dividiu);  it  from  tho 
'  uiembiatia  baaibuis,  aud  occupied  by  various  cellular  and  rod-like  Btructures 
of  a  highly  complicated  description,  which  together  are  d^si(pated  aa  the 

Ivrgan  of  Curti. 
The  canalia  membranacea,  or  d'ichu  eoddeariii,  bounded  in  the  manner 
already  described,  prosouta  a  bUud  pointed  extrunity  at  tho  apex  aud 
another  at  the  base.  That  at  tho  apex  extends  beyond  tho  hamulus,  fiied 
to  the  wail  of  the  cupola,  and  (lartiy  bouuding  the  helicotrema  ;  that  at 
the  baM  fits  into  the  angle  at  the  commeucoment  of  the  oaeeous  spiral 
lamina  iu  frout  of  the  floor  of  the  vestibule.  Mear  to  this  bliti  1  extremity 
the  caualis  mzmbrunacca  receives  a  small  duct,  eaitatu  rcutiinu  (HeiiBon), 
which  is  coutiauud   downwards  from   tho  saccule  of  the  Tostibule   Hko  the 
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ueck  of  a  flask,  nnil  enters  the  membrnnous  cannl  abruptly  neftrly  at  a  right 
angle  to  it.  Thus  the  cavity  of  the  ciiualis  membraiiacea  is  rendi^red  con- 
tinuoua  with  that  of  the  saccule. 


Fis.  6)9. 

Fig,  £19.^TitB  Luri  Libtkimd  or 

4      ClIILU       AT      BiHTIt,        PlIltlALl,! 
OPIISID  OK    ItB    OCf  KH   HIDI  Ti>  SBLIW 

tux   coHUKSomKEHt  or  the  Mkm- 

KRASOCS    CaMAL     OF     IDE     COCIILKA 

(ulijshtl;  altered  alter  Ueichert).     j 

The  eitem*!  or  horiionUl  ttnal  baa 

been  ran uTeci ;  ci,  aujieriMr  canal  ;c/j, 

poatctior  pnnH] ;  at,  m^tabranaUB  im- 

|>ulEa  atid   tube  'jf  the  superior  raaal 

cut  short ;  ah,  that  of  tlie  eitcrniil  or 

horizontal  carml ;   A,  undilat«d  eml  at 

the   horizontal   czmal   in   fi>:»nt  of  the 

(^omiooa  opening  of  the  auperior  and 

]ioaLenor  canals;   pa,   united  3u[«ri4]r 

and   ])oaterior  canala :  u,  otiiculua;  t,  «aceului ;  cc,  Testihiiliir  part  or  cvniaienwnivut 

of  Ibe  membranoua  canal  of  tha  cochlea ;  cr,  caaulis  reuuiena  couBectiug  it  with  llie 

■acculus  i  c,  cochlea. 


It  ti  ncccaaar;  to  piptsin  that  althouj^h  the  canallE  membranaoea  vu  d«icrib«d  bj 
Kciasnor  fo  long  ago  ]ut  in  ISSl,  jet,  owing  to  some  confuBlon  liavine  arisen  betwceu 
the  membrane  of  itclit-iier  and  llie  mcnibrana  tcctoria  dceeribad  b;  C'orti,  u'liOB« 
nork  appeared  at  the  siuue  time,  the  naluie  of  this  canal  has  natil  companilively 


Fig.  620. — DisraiBoiioa 
or  laa  CocnLiia 
NiiavKa  ID  Tua  LmmA 
SriDAi.19  (alter  Hcule}. 
A,  |inrt  of  the  modJolQi 
and  apiral  laudna  Ahi>*ing 
the  cochlear  aerrea  form- 
ing a  network,  Ticwed  Troin 
the  blue  ;  1,  the  twi^  uf 
the  Derro  iaauing  from  Ibe 
traclua  apiralia  romnitDo- 
ana ;  Q,  Ibe  bmachca  of 
the  nerve  eulering  bj  Uie 
central  caaal  uf  the  nuiii- 
uIds  ;  3,  wide  ^exu  in 
the  hoaj  lauiDa  aplralia  ; 
1,  duae  pleiuB  at  it* 
border  ;  It,  labium  tyiu- 
Iffijiicuju  ; :  1,  iijna  interna  ; 
le,  lona  externa  ;  Itp, 
lil^amentnoi  Bgnrala.  B, 
part  of  the  nervea  na- 
Iracted  and  more  bighljr 
ntagniBed  ;  3,  iwiga  af  the 
narrc  from  the  niodiolui 
cloae  to  the  lamiua  apliaha 
owea )  gt,  tfin]  gaiigb- 
furiu  enlnrgeuient  of  lb* 
uerte  (iiabenaiia  gaiig- 
lioiiaria) ;  ft,  ame  filirci 


rnnniiiE  apirall;  alotig  the  gingliroim  awclling  (Heute)  ;  3,  wide  plciua  ;  i,  cloae  pte^u 
•/"iierre  fli-rea  a"  in  *. 
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been  generally  muconodrcil.  The  hii>U)ry  of  the  di^M»very  uid  Bnlwequeot 
^prcviBlUn  of  ihc  luiturc  of  llic  caulU  mfmlnsnafea  U  full/  given  by  Ruicbert. 
l&^Uiuidl.  d.  KUnigl.  Akad.  d.  Wi^cnKk,  Berlin,  1861.) 

CoMtar  division  of  (At  tiiidtlory  iierrt — The  nerve  of  the  cochUa  ii 
■,  flatter,  and  brcwulor  than  any  of  the  other  nerves  of  the  intflrnal 
and  perfoiatea  the  bons  by  a  number  of  foramina  at  the  bottom  of 
the  internal  mestiis,  Iwlow  the  opeiiiog  of  the  Fallopiau  aqueduct.  Tho«o 
foisminA  ftra  arranged  ia  a  shallow  spiral  groove  (troctus  Bpiralis  fora- 
minnlentus)  in  the  ceutre  of  the  base  of  the  cocUua  :  and  thej  lettd  into 
small  bony  can.iU,  which  follow  6rat  the  direction  of  the  aiU  of  the  cochlea, 
through  the  modiolus,  and  then  radiate  outwards,  between  the  plates  of 
the  bony  lamina  spimlia.      Ia   the   ceutre  of  the   Bpir.'d   groove  is   a,  larger 

! foramen,  which  leads  to  the  oanalis  centralis  modiolL  Through  the  central 
foramen  and  straight  canal  the  filaments  for  the  1a«t  iulf-turn  of  the 
liuuttia  spiralis  are  conducted  ;  whiUt  the  fii^  two  turns  are  supplied  by 
filanieuts  which  occupy  the  smaller  foramina  and  bent  canals.  lu  the 
bone  the  nerves  have  dark  outlines,  and  noar  the  edge  of  the  spiriJ  lamina 
tfaej'  form  a  plexus  which  contains  ganglion  celts,  and  may  bo  cuniidored  as 
a  spiral  ganglion  contained  iu  an  osseous  canal,  ctimlit  i/tiralii  tnodioli, 
already  mentioned.  From  the  outer  side  of  this  ganglion  the  fibres,  still 
possessing  the  dark  ontliuo,  pass  onwards  with  a  pleiiform  arrangement,  and, 
emerging  from  the  bone  beneath  the  labium  tympanicum  of  the  limbus, 
are  collecled  into  bundles,  wliiob,  opposite  a  line  of  perforations  situated  at 
the  junction  with  the  membrnna  bu)iilaris  and  named  habenula  perfornta, 
present  the  appearance  of  conical  extremities  entering  those  perforatio:i8. 
Beyond  this  lliey  have  not  yet  been  traced  with  certainty,  although  it  aoems 
probalile,  as  Btiggextod  by  Kolliker,  thut  the  nerves  are  in  continuity  with 

E  spindle-shaped  cells  in  the  orgau  of  Corti. 
ificn/Kiypic  ulrtiHMrc. — -The  litnbiu  lumina  apiralit  is  a  thick  structure 
continuous  with  the  periostenm  of  tho  vestibular  surface  of  the  osseous 
lamina.  Its  free  surface  is  thrown  into  a  number  of  fungiform  elevations 
narrower  at  the  base  than  at  their  extremities.  Towards  the  inner  part 
of  the  limbiiB  these  elevations  are  short  and  vortical,  but  those  which  are 
placed  further  out  are  more  and  more  oblique  and  longer,  and  the  labium 
vestibulare  is  formed  by  the  outermost  of  them,  which  are  lengthened  mto 
rib-like  processes  with  flat  extremities  pUced  edge  to  edge,  overhaoglug 
the  sulcus  apiridis  like  teeth.  In  the  spaces  between  the  elevations  numer- 
ous small  bodies  like  nuclei  are  disposed.  In  the  floor  of  the  sulcus 
spiralis  where  the  labium  tympanicum  ia  continued  into  the  membraua 
b^ilaria  a  series  of  elevations  (apparent  teeth  of  Corti)  are  directed  iuto 
the  membrane,  and  between  their  outer  eitrmnities  are  the  oblique  purfora- 
tiona  occupieil  by  the  conical  extremities  of  the  non-e^bundles.      This  part 

!iB  the  hahenida  ptr/orata  of  Kolliker  :  it  is  described  by  him  along  with 
the  membrnua  basilari-',  and  by  Uenle  along  with  the  limbus.  Henle 
considers  the  appearance  of  elevations  as  caintcd  merely  by  the  nerve-bundles 
grooving  the  under  surface  and  leaving  thicker  xtnicture  between. 
The  iimtiibraiia  batUarit  is  divisible  into  an  iuner  and  an  outer  lOnc 
The  inner  zone  (liabenula  tecta  vel  arcuata)  is  covered  over  by  the  rods  of 
Corti ;  the  outer  eone  (zona  pcctioata)  is  attached  peripherally  to  the  walla 
of  the  caual  through  the  medium  of  the  cochlear  ligament.  The  inner 
zone,  together  with  the  apparatus  on  its  surf^tco,  continues,  according  to 
Henle,  of  a  uniform  breadth  of  about  -jjoth  of  an  inch,  both  in  the  dif' 
fer<:nt  paits  of  the  same  cochlea,  and  likuwisa  in  diflvrent  animals  :  so  t' 
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Fig.  S21.— Uffia  or  Vihtibclab  Scie»or  or  a  NAmtoir  Sriir  or  tub  Lamuia 
BrtoujE  MsttuuKAOCX  (fruui  Kulliker  nfkr  Caili).     ui 

Tbfl  drawing  it  deft^tire  rta  I'egftritn  thu  orgna  of  Curti,  bui  ex|ilikitifl  tbe  nomeDcl»tiire 
of  tiie  pattfi  iuti'odaccil  bj  tlint  hulLor,  uiJ  niureor  Igsa  adhercil  t^  hj  lubAeqaejil  hriU'tfl, 
KllhoDgli  TBrionsly  dcpii-tctl  fram  in  aouie  >j(  its  ilet^iill.  The  Dgineuclalure  ailo)iUxl  in  tb« 
text  has  been  selected  from  Tuiious  itrittiB,  ajjd  jl  n-ill  be  olMirvd  difTcta  con8ider»Mj 
from  tbe  fglluwiiig  ^  a,  jitrtoBtcuia  uf  Che  luun  s[iiriiliB  Oii3<.'ii ;  da,  laiuins  epiralis  iii<rtn- 
linuiiicca  1  dw',  loua  deiiticuluU  ;  d/,  habeuulu  Bulcutu  )  d,  plooe  where  tlie  |)crii«- 
h'um  tbickens ;  <,  gr.uiale»  in  the  areols  uf  the  babciiuln  sulcata  ;  /g,  teeth  of  tfae  6nt 
uritii ;  i//K  Kukus  yo\  B^miaktiiilEa  bpiralifl ;  A,  ita  lower  wall  ;  hv/^  halKriula  dcoticu- 
lata  ;  Am,  apparent  tcctb  ;  nf,  l«eth  of  the  second  hdrlita  ;  up,  inner  iw^mvnta  i^f  Ihe 
aaiue  ;  o,  awi^lLnge  with  nuclei ;  pq  and  qz,  aKicnUting  pieces  or  the  saiue ;  I,  anterior 
MKiucnti  of  tbe  second  scries  ;  i,  1. 1,  tlireo  cflicdcical  cells  placed  ou  them  :  ii,  epilbelial 
wlls  pl:iuod  under  Ibe  meiubrane  of  Corti :  w'u,  lona  pi^ctiuaLn ;  be,  baoJ-like 
eluinliuns  (if  the  habenala  eulcutA  ;  B.  placed  where  a  loath  of  the  firel  senea  lak<a 
its  origin ;  7,  holeb  between  tbe  apparent  tectli  ;  i.  Tore  part  of  one  uf  tbe  teeth  of  tfa* 
«ecui]d  lerles  tbrown  back  ;  i.  one  of  them  in  ila  plate  withuut  jte  epithelial  eells  ;  £  <■»* 
uith  only  the  InwesC  epithelial  cell ;  )),  nne  with  the  two  lowest  cells  ;  3,  Btrini  or  (light 
ck'Vntiuus  of  tbe  lona  pcctinalai  k,  perioBteum  uttauhiug  (iie  lamina  epii-alix,  wittk  A, 
a[h:cturea  betneeu  the  buudles. 

tbo  increasiDg  breadth  of  the  membrane  from  bnse  to  apex  of  the  cocblm 
ia  due  to  bcoaileDiug  of  the  zona  pectiuato.  Acoordiug  to  the  uiue 
obsur?er  tbe  membrauu  is  maiulj  honiogoueuiis,  luid  jo  the  outer  Eone  U 
thicker  tliin  in  the  inner,  and  somewhat  tu^iorculNtoJ  ;  but  011  the  sorfaoo 
towards  thu  menihiuuoua  canal  it  is  trauavursciy  striated  by  a  layer  of 
(jitremcty  duliuate  fibrtw  ;  and  on  the  other  surface  is  a  less  perfect  layer 
of  fibres,  with  Bjiiiidle-Hhaiiod  oorimsoleB,  which  are  placed  lougitudiaaUy, 
a:id  in  youug  subjects  am  utTiiugcd  so  as  to  cover  tbe  inner  zone  &iid  the 
attachment  to  the  fipiral  Itgamunt,  leuviug  the  outer  zone  tree.  A  uogle 
Ltyar  of  epithelium  lies  ou  this  Burfoce. 

The  liijameidiiia  ipitiUe  (mujcWiia  eiicMiaris  of  Todd  and  Bowman)  is 
triiiugulur  iu  section,  receiving  at  itc  iuiicr  angle  tbe  biuilar  membrane,  &nd 
S(>reaJiug  out  rjtpidty  to  bo  uttAclisd  by  a  broad  bane  to  the  wall  of  the 
uocIiIcH.  Its  libroa  are  directed  outwards  from  tbu  laeoibraiie  to  the  boue, 
Bud  it  eihibita  nuclei,  like  the  ciliiuy  muscle,  whence  Todd  otid  Bowmau 
coiicoived  it  to  be  muscular.  Deuseu  repruseuts  it  as  compoaed  of  br&nch- 
itig  nucleated  cella. 

Tlu:  organ  a}  C'urti. — Under  this  name  may  be  comprised  the  whole  of 
the  Btructttree  juterveuing  twtweeu  the  mcmbrana  busilaria  and  mnwbraua 
tectoHa.  The  most  prominent  part  of  it  ia  formed  by  an  outer  and  an  inner 
aeries  of  rods,  which,  attached  reBpectitcly  \a  tbo  inner  and  outer  margins  of 
the  iunpr  zone  of  the  biisiUr  membraue,  meet  toguthor  like  the  bearas  of  a 
fo^r  ....I  cover  in  a  threo-siJed  space,  of  which  the  inner  zone  of  tb«  tmailT 
8  the  floor.  These  ttnicturea,  the  fihnt  or  rodi  of  Corti,  ate 
rent  by  their  lower  extremities  to  tbe  bajiilar  membrane.  They 
ith  the  THgu'nrity  of  piauo  keys,  and  have  boeu  Ukeued  ia  oon- 
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Kg.  522, — DiASBABiiiiTici  Otiit.:s«  OF  1  KAMit  Sscnoir  Tnttonnn  tub  Linira  SrrBALifl 

XzMBRARACEA,  OiiGili  Qi  CoBTi,  ix.  (aftfr  KuHlkpr,  Ueole,  and  otben).     !*? 

I 

Tb<*  igan  maj  be  rfgarJn)  as  a,  mors  enlargn]  aad  ei]jU[ut<iTT  Tie«  of  the  pnrt  of 

G£.  GIH  rcpmpDting  the  orgMi  uf  Ciirti :   8  V.  jiart  of  llie  •ola  raUbnli :   CC.  FnnitlU 

eadiloe ;  ST.  tealA  t^mpHnl ;  R,  nembniie  of  Ucinticr,  forming  tbe  iiartition  betvCMI 

(be  aala  TMIiboli  ■nJ  tbe  eaniiUa  eocbleai;    laa,  a  nnnll  pnrt  of  tbe  Umina  ipinlii  oMM 

^It  In  iba  dirccLion    of  one  of  Iho  oanftZ?  tninBiniUiii|r  thr  cochlear  Dprroa,  hc;  p,  peri<K- 

l^qni  lining  the  pcala  tympani ;  J/«,  lEmltui*  lamion^  ^jnmlifl,  prKienting  a  great  thickening 

«( Ika  perioHtenm.  in  which  orer  the  eilremily  of  Che  oaacoaii  ■[linl  lamina  ia  foiinJ  Iho 

antCBi  ildralis  >«,  and  nptm  the  upper  larface  of  which  are  the  trntfaed  projcrlinoB  ;  tv, 

laluum  TMtibuIare  ;  /(.  UtHam  tyiDpaiiieiiia  of  the  iiilona  ■piralia  ;  Iv  tn  l/ip.  the  laminn 

^nlii  membranaR']!  with  it*  contained  porta;  ml,  membrana  tectorta  lAaaing  frurn  the 

lirabaa  Inmins  apiraliq  to  the  ontpr  wall  of  the  cocKtflAr  tDtie  ;  mh,  iDeoibrana  baflilaris* 

■tretcherl  fr%>m  the  lalrinm  tjEnpanicnni  to  tUa  oiit«r  vaLI  of  the  cochlear  tutie,  wbero  it 

expan'lH  in  tbe  ligameTitum  apinile,  f-  *i  J*j  the  j>art  marhed  bj  the  li'tt«rH  inb,  bcturvcn  two 

abort  iiott«rl  linen,  fbrma  the  zr>nn  tectaiTz.  aronata  ;  tbs  part  indicated  hjm  ^anJ  between 

tlie  adjacent  dotted  linea  \e  the  tooa  pectinata;  C,  theorgnn  of  Corti ;  i,  the  internal  rodn  ; 

a,  the  external  rods  \  theve  are  set  by  their  lower  flattened  eoda  on  the  UuiLar  meiolirane, 

utd  an  srtieaUteJ  together  at  their  npper  parts,  a,  the  inner  oTcrlapping  the  outer;  s 

BDclea*  ia  oeen  close  tn  the  base  of  each  of  the  mli  cloie  on  (be  hanilar  membrane  :  mr, 

menibmna  rcticnlsris,  attelclietl  to  the  outer  wall  of  the  coclilea,  ;)  c  ;  l«lnw  m  r,  the  eclU 

DfG.irti   lying  otiliqncly  on  the  nnter  tods,  and  between  ttitm  the  cells  of  Deitcra,  and 

between  theae  and  tbe  outer  waEJ  of  the  coclden  epithelial  Ct^lls  ;   between  a  and  m  r,  are 

indicated  the  perforationa  tbrough  which  the  bnir-likc  terminattooH  of  the  cefla  of  Corli 

pnjject ;  the  solcaa  piralia  is  aeen  filled  with  cylindrical  and  other  epitbeUnm. 

sisteney  to  cartilage.  The  inner  rods  axe  more  closQly  eet  and  more  uunier- 
oas  than  the  outer,  nnil  appear  jjvneriillf  to  be  of  a  iiDiform  breaittfa, 
fl&ttenefl,  ami  with  a  Diiclcifonu  boiiy  placed  Biibjncont  to  the  lover 
extromity.  The  outer  rods  ore  Darrow  and  cjlindrical  in  their  Bhafta,  and 
expanded  at  the  lower  extremity,  which  has  a  ntioleiform  body  aulijacant  to 
it,  as  in  the  caBO  of  the  inner  rods.  At  their  upper  ends  where  they  meet 
together,  both  seta  of  lodfl  are  thickened,  and  the  parts  which  are  iu  con- 
tact (roiui  artkiilaiies  ixlavcs  c(  in  (cmcj  of  Corti)  have  tho  appearance  of 
qoadrilntemi  plates  directed  oiitwardw  so  that  those  of  the  inner  row  lia 
OTer  those  of  the  outer  row,  and  those  of  the  outer  row  are  bout  back  wards 
from  the  direction  in  which  the  rods  to  which  they  belong  are  placed. 
From  the  junction  line  of  the  rods  there  exteuds  outwards  (ui  extremely 
delicate  networlt,  the  lamina  relkularU  of  Kolliker  (L  veltimentOBa,  Deitera), 
which,  it  may  he  gathered  from  different  accounts,  is  maitily  oonstructed  of 
a  layer  of  8<]uamouB  cqUe  ro  disposed  aa  to  leave  at  least  three  rowa  of 
large  perforations  between  them,  and  which  are  cemented  together  by  a  Det- 
work  of  intenciiin;;  aubatanco  which  in  aomoliioes  detected  when  the  cpIIs  are 
not.      At  ita  inner  margin  thia  Limina  is  united  by  fiat  plates  to  the  inner 


I 


I 


v» 


THE  EAR. 


Eeriea  of  roJa,  and  by  n&rrow  bodies  with  ilattened  extremities  to  tbe  outer 
sarieB  :  nt  its  outer  margin  it  has  not  yet  been  (lemouatriktcJ  thitt  it  is 
attached  to  the  wall  of  the  cochleni,  Although  it  hna  been  supposed  that  its 
function  might  be  to  give  lixity  to  the  rods  of  Corti.  Besides  the  rods  and 
the  lamina  reticularis  the  orgnn  of  Corti  preaeuta  varioiiB  cellular  oletueots. 
Of  these  the  moat  important  are  an  outer  and  inner  scriefl  of  cells  with  stilf 

Fig  S23. 
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Fig.  6S3  A.— TiBW  fROIt  ABuTK  It  THB  OhGAM  OP  CoETt  AIrD  LAMTSA  HETIODLAaia  Ul 

TQK  Ox  (from  Kijllikgr).     !« 

a,  inner  rods  or  Bhm  of  Corti ;  b,  inner  eiiit«  of  the  tame  itltb  the  deeper  fttbtclit^ 
nactei  ;  C,  arllcutadog  iH't  of  the  mme  ;  d,  elenr  pUles  ap[jendcd.  vhlcli  irilh  others 
fr[>ni  the  oii(*t  roils  furm  the  com  in  en  cement  of  tbe  membrsna  reticnlnris  ;  e,  onlcr  ni^s 
or  GbrcH  of  CotU  :  /,  their  articiilnting  portioue  :  p,  their  lenubationt  at  the  merabnuia 
Ijwilaris ;  h,  plates  of  the  outer  rods  beli>iEing  to  the  membrana  reticolaria;  ii, 
apparent  eitension  of  the  eoili  of  the  Bhrei  of  Corti  in  tbe  stris  of  the  aoaa  iiectioata  of 
Ibe  builar  membrane  ;  I,  their  inuer  connectioe  plates  ;  f,  their  enter  connecting  plnles  ; 
m,  •,  0,  fimt,  Bec(>nd.  and  third  series  of  perfumtions  ;  p,  reclanEMlnr  terniioal  pnrt  of 
the  lamina  ;  7,  prolongation  of  tl>i>  iu  the  form  of  (i)ires  upon  the  large  epitlieUnI  cells  of 
the  organ  of  Corti. 

Fig.  623  R.— TiiB  Oroiic  o»  Corti  op  tdr  Cat  [from  Kiilliker).     £12 

1 

1,  the  nr^a  of  Corti  from  ahoie  ;  c,  the  articulated  part  of  the  inner  fibres  or  inds  ; 
^  conneeled  plates  which  furm  the  commencement  of  the  membnhna  roticitliuiH  ;  /, 
artioulating  portions  of  the  nater  lodi ;  /',  one  of  these  connected  with  a  fiLimentooa 
proCGsa,  and  preMntiog  granalar  or  punctated  eontenta  ;  to,  n,  e,  fint,  second,  and  third 
row  of  perroratioos,  in  which  the  cilia  of  Corti'a  cells  are  represented  as  dark  arched  line*  ; 
a,  inner  cili»l«l  oeUi  with  \a)  their  cilia,  furmin)!  the  outermost  part  of  the  thick 
epitbeliom  nf  the  snloni  ipirali*  {•/),  and  which  coTers  the  inner  6bre>  (rjdKJ  of  Corti  a« 
far  aa  their  aiiicalating  parta  ;  5,  ODtor  part  of  the  uetwort  of  Iho  lamina  relicnlarli ; 
2,  a  cell  of  C-orti  with  itc  hairs,  bnt  no  visible  filamentous  appen.lage  ;  3,  lat«rkl  tiew  of 
the  lamina  reticuluia  with  the  bondls*  of  cilia  of  the  celli  of  OoitL 
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projecting  from  their  npper  extromitjes.  The  iiinn-  cilinlttl  r<Ui  form 
k  SAgle  row  rcBting  on  tbe  articalatiog  endi  of  the  iiioer  roili :  tha  onltr 
tiii«tcd  e*l/j  (i>eiJancii1sted  neliB  of  Corti)  are  placed  in  three  rowt  sxturiial 
to  (hn  outer  rods,  Hod  are  desciibed  as  Attached  hj  pointud  extremititii  to 
tlM  membnuia  basilaria,  and  with  thoir  ciliated  unds  opposila  the  tLfee  rowH 
of  openings  in  the  liLinina  reticularis  ;  so  that  Buniotimei  when  the  lamina 
m  detmcbed  the  ends  of  the  cella  are  detached  with  it.  Attemating  with 
tlM  oatn  nUated  cells  are  the  rrJh  of  IJeiter^  which  are  fimform  aud 
praloDged  into  a  thread  at  each  extremity,  one  panning  up  to  tbe 
latniaa  reticuhuis,  and  tbe  other  down  to  the  outer  xodo  of  the  muinliraun 
hantlTJli  The  upper  aurfacfl  of  the  remaining  part  of  the  basilar  roemhraae 
U  oovered  with  hexagonal  epittielinni  cell^i.  The  sulcus  spirnlis  is  likewise 
filled  with  large  epithelial  cella,  which,  according  to  Kiilliker,  project  in  ft 
KWelling  di'tinot  from  the  proper  organ  of  Corti. 

ITu  modi  of  ftrmiiialuiti  if  tha  neroeg,  as  has  beou  alreailj  snlil,  la  UDcer- 
tUQ,  but  minuto  fibres,  consislitig  of  axia-cjlindors  only,  huve  bean  traced 
by  Deiters  into  the  organ  of  Corti,  unci  his  atutenieiitu  receivB  some  support 
fnim  EoUiker  and  Henle.  Thuae  librt^a  ore  fluid  to  divide  into  a  radiating  set 
dbtributed  both  above  nud  btznt^th  the  rodi,  nud  into  a  spiral  set  which 
ar«'  continned  in  the  longitiuliaal  dircctinn  of  the  canal. 

The  mtmln'iii-a  Uctoria  ia  described  liy  Heiile  aa  presenting  three  Eones. 
The  inner  of  these  is  delicate  and  presents  large  openings  corrospoailtiig  to 
clpTations  of  the  limbus  ;  the  middle  or  geuorully  recognised  part  is  formeil 
of  layer*  of  fibres  dirocled  outwards,  but  yet  crosaing  each  other  ;  and  the 
outer  part,  unrecognised  by  most  observed,  is  extremely  delicate,  forming  a 
network,  the  openings  in  which  are  elongated  in  the  direction  of  the  canal. 

The  membrane  of  Iteissner  is  an  extremely  easily  torn  membrane,  on  both 
ddM  of  which  bpitheliam  has  been  described. 

On  the  microscopic  anatomv  of  the  coclilea  maj  be  con«olted  Hcnlc'a  Sysleniatiiwho 
Anatomic:  Kiillikcr's  Gevebclcbre.  4th  citition;  alno  the  gispora  of  Corti,  Claudiua, 
Deilcra,  and  Heosen,  in  Vols.  HI.,  Vl[.,  X.,  and  XIll.  of  Siebulii  and  Kolliker's 
Zeilscli.  [  Wiuen«^h.  Zootogie;  and  Dciten,  UuterHiiuhungen  Ubcrdic  Lanuoa  Spiralis 
Membranaces. 

BLOOD- VESSBLS    OF    THE    LABYRINTIL 

Arttriei. — The  inltraal  auditory  arler]/,  a  branch  from  the  basilar,  enters 
the  internal  meatmi  of  the  ear  with  the  auditory  »nd  facial  nerves,  nud 
at  the  bottom  of  that  shallow  cauat  divides  into  vestibular  aud  cochlear 
branches. 

The  vatibtilar  ImuicbeB  are  distributed  to  the  common  sinus,  aaoculua, 
and  aemiairciiliir  canals,  with  the  branches  of  nerve  which  they  accompany 
through  the  bony  foramina.  At  first  they  ramify  on  the  exterior  of  the 
membranous  labyrinth,  and  end  in  capillaries  both  on  the  outer  nurfaoe  aud 
in  the  substance  of  the  tpecial  glassy  layer.  The  plexus  is  best  marked 
intemidly  near  the  ending  of  the  norvea. 

The  ciKhUar  braachoa,  twelve  or  fourteen  in  number,  traverse  the  many 
small  canals  in  the  modiolus  and  bony  lamina  spiralis,  and  form  in  the 
htttcr  a  capillary  plexus  that  joins  at  intervals  the  vas  apiralo,  to  be  pre- 
sently described.  From  this  plexus  otfseta  are  distributed  in  the  form  of  a 
fins  network  on  the  periosteum,  but  the  vessels  do  not  anastomose  across 
the  membrana  basilaris.  The  vas  ipirale  is  a  single,  sometimes  branched 
vessel  which  runs  along  the  under  aurface  of  the  membranous  xone,  near 
the  bone  :    it  is  like  a  capillary  in  texture,  but  larger  in  nize,  and  is  pro- 
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bftbly  venons.     On  the  oi:ter  wall  of  tho  raembranoua  cimal  ihero  U  a 
Rpecinlly  vaacuUr  atrip  which  baa  receivoJ  the  iiamo  of  stria  vaafiilnyis, 

IkiaidcH  the  foregoing  veat'e),  whicb  in  the  chief  arter;  of  the  internal  ear,  the 
tlylo-mattoid  branch  of  the  posterior  auriuiilor,  aiid  occaBioiinUy  the  occipital 
artery  (Jonxa),  send  twigs  to  the  Testibulo  and  the  posterior  semicircular 

CBDIit 

Vfina. — The  veins  of  tho  cochUa  issue  from  the  grooves  of  tho  cocljcar 
axis  anil  join  the  veins  of  the  vat'ibuie  anil  semicircular  canals  :  theeo 
accompany  the  arterial  branches,  and,  Uniting  nith  those  of  the  cochlea  at 
tho  base  of  the  modiolus,  pour  their  contents  into  the  snperior  petrosal  sinoH. 
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In  (he  very  yonng  embrja  tho  Grst  ruditnent  of  the  car  is  seen  in  the  forni  of  a 
Imall  vcBii'te — the  ja-imary  audilori/  rvKide  lying  at  the  siile  o[  tho  thirj  primirj 
cerebral  veeiete.  It  Ime  to  a  ccrlnin  extent  an  nppoirani.'C  aimllar  to  that  of  tbc 
primarj-  optic  vesicle  eltuatcd  further  forwnrilH,  nml  was  long  very  nulunillj'  nupposeJ 
to  bo  farmed  like  it  by  a  protrusion  of  the  wall  of  thu  prininry  mctlullary  cavity  of 
tho  brain  ;  but  H  baa  latterly  been  cslnblishcd  by  varinqg  olwerrers  that  it  is  pro- 
duccl  solely  by  inraginntinn  of  the  integument,  and  bas  no  eripnal  connection 
Kith  the  braio.  During  l)ie  third  dny  of  incubation  it  can  be  seen  in  the  chick.  Btill 
open  to  the  ontnide,  above  and  behind  the  eecuud  branchial  lappet.  It  soon  become* 
completely  cluted.  anil  is  uftcrwarde  developeil  into  the  membranous  labyrinth. 
The  fint  complication  nhlch  the  vc-tictc  exhibits  in  by  the  extension  of  a  procew 
upwards  anil  back  wards,  which  remains  permanent  in  the  lower  verlebrata,  hut  in 
mammal)!  is  oblitcnited,  ICa  vestigt?!!  remaining:  In  (he  aqueduct  of  tlic  vestibule.  Tho 
Hmiclrcular  canals  next  appear  ns  ctonu;ntoil  elevations  of  the  piirfaee  of  tho  primary 
vesicle ;  tho  miiidlo  portion  of  each  elevation  becomes  separated  from  the  rest  of  the 


Pig.  S21. 


Fig.  GSI. — OtiTLiins  raowno  tbi  VoaxiTtov  or  tHi  ExTKitRAt  Eia  in  tax  Fizrvs. 

A,  htail  and  npper  part  of  tbe  body  of  a  human  fietni  of  abont  four  weeks  {Inm 
TiatBre).  -  Four  brsnehinl  plates  |tbe  Gnt,  foiming  the  lower  jaw,  is  marked  1),  and 
four  elefli  are  ahovn  ;  the  aaditor;  vnicle  (a),  tbough  dosed,  is  vialble  from  the  tnn. 
•l«rtnry  of  the  partu,  and  is  pUoed  behiod  the  aeeond  branchial  plate. 

B,  the  s-mii'  nurts  io  a  human  fmVa  of  about  six  weeks  (from  Eckarl,  {  The  (Urd 
■nd  fLPDEth  nearly  ilimppeared,  and  the  thini  and  foorlb  clefts  are  ebaed  ; 
the  ateoo^  d  J  but  the  first  (I'l  IS  Hmewbat  widened  posteriortj  in  wn- 
nccliim  1  of  the  meatni  eitemus. 


C,  •■ 


It  nine  w«Va  (from  nataw).     |     The  fit«  branchial  elofl  is 
1  its  form  along  wiih  the  intaeuuient  behind  it  in  oooDeelioo 


I  sail  tbi:  auriclii. 
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ttaicle  by  bcndLnii;  la  of  iu  nolU  unJer  it,  auil  Ihiu  Ibe  eloration  u  i.'anrcrlcti  iota 
■  lulw  open  il  each  end,  which  iiubfiri|ufnlly  beoimea  daogated  and  |ire8cnld  ut 
■iD|iutlAi  dilutalioo.  The  urtilu^  which  forma  the  OfAeoa'!  laliyrinth  i*  cuDtinuoua 
•ilh  that  of  the  rest  or  the  priniorili»l  cranium.  The  cnrlilaginom  wall*  or  the 
carilr  are  united  by  connective  tiune  to  the  Tosiele  :  this  coanectiira  tissue,  according 
to  EutlUcer,  becomea  divided  Inlo  three  Uyen.  of  which  the  outer  furm*  the  lioliii; 
peiioaleum  ;  the  ioaer  forms  the  External  wulls  of  the  membranous  lalijrinth,  while 
the  interreniog  layer  awella  op  into  gelatinous  tissue,  the  mesho*  of  which  become 
wider  aAd  wider,  till  at  b^t  the  apace  ii  left  which  olLimatel/  i*  found  caatainlng 
perilymph. 


Fig.  525. 


tif.  SiS.— LtRTKirrH  or  rec  Hchii  Finnauv  Funs 
WlKKB,  KA99irixD  tfrom  KOlliker). 

A,  fhno  behind  ;  B.  Irnm  before ;  v,  the  Testibole  ; 
rv,  riwwM  TOlibnli,  giiiug  rise  Inter  to  (be  aqueduet ; 
#^  SdUinCDoement  of  the  lemictrcalar  oauiUB ;  n, 
tffm  dilaUlioD,  bdoDging  peihapt  to  another  Kmi- 
drentar  oaual ;  c,  ooebleb. 


The  cothlea  appcare  Hi  first  as  a  prolongation 
downworda  from  the  aoditory  reside,  but  aftern-ards 
Womea  tilted  forwordB.  This  prulougution  of  tbc 
taditory  vcucle  In  the  nidimentar;  canalis  mem- 
bnuaeo.     Clote  to  it  is  plaeed  the  cochlear  nerve, 

with  ft  gui(;Iiform  extremity.  The  oiniil  beeamca  elongnlcd  in  a  gpiral  direetioD,  and 
the  ganglioD,  whicli  is  elongated  with  it,  beuomeA  the  gaaglton  apir,ile.  Between  the 
aaal  uid  tba  cartilsgiaous  watl  which  afl.urwiirdii  surroundit  it  a  lar^e  aoiount  of  con- 
BMlira  Uiaue  intervenes,  and  in  this  the  cavities  of  the  ecala  vestibuli  and  Bcalii  tyui- 
faai  VppeM  tX  a  later  period,  precitel;  as  doci  the  space  for  the  perilymph  in  tba 


Fig.  S26.— TuABsi-Eiuis  Seotidk  or 

lam  CocHisi  in  *  Fortii:  C*i,r, 

■LinsiriKD  trrom  Kbllikar). 

C,  the  wall  uf  the  cochlea,  atillearti- 

lagiBona  ;   ee,   caiialia  cochlcio  ;  li, 

plaosd  in  the  tinne   occaiiyina   tijc 

plaee  of  the  ecaU  veetibuli  iudicntcs 

tlu  latuiua  ipiralis;   n,    the  central 

oochieiir  nerve ;  g,  the  place  of  the 

qiiral  gaoglioii  i   S,  the  body  of  the 

iwd  ;  c  Aj  chorda  dorsalis. 


Pitt.  62i. 
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testibnle.  The  modiolus  and  apirai 
huntna,  according  to  Kiii liter,  are 
oaiified  wilhoul  intervention  of  car- 
tilage. Within  the  canalii  mem- 
bnnauca  KcUiker  finds  in  thi  em- 
bryo n  eonlinuooB  epithelial  liuiag, 

thin  on  the  membrane  of  Itciaaner  and  on  the  outer  wall,  but  formii^^a  thick  eleva  . 
Uon  in  the  position  of  the  rods  of  Corti,  and  a  larger  alevatiou  more  internally,  filling 
up  the  sulcus  epiralis.    On  the  iiirfiKe  of  lliiH  Utter  elevation  ho  obscrvw  a  truupa- 
rent  body,  the  membrane  of  Curtj. 

Witli  rcgnrd  la  the  middle  and  eilemal  ear,  it  boa  been  already  explained  at  page* 
85  and  66  that  the  external  apcrturo,  tlic  tympanic  cavity  and  the  En^lachinn  tulio 
arc  formed  in  the  posterior  or  upper  part  of  the  Erst  braauliiol  cloft,  «hich  renialna 
open  excejit  at  the  place  where  tbo  jiasaaBB  Is  inltrraplcd  by  the  funnation  of  the 
mcmbnna  tympani ;  and  also  that  the  incus  and  mallcud  ara  formed  in  the  first 
brjinchtol  lappet  from  the  proximal  part  of  Meckel's  cartilage,  and  the  aljipcJ  and 
at»j)«din4  muielc  and  the  sljluid  prucefis  in  the  seoond  luppot.     it  is  pointed  out  by 
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Kiillikcr  that  'luring  tlie  wliolc  period  of  Tipta]  life  the  tympanic  cavity  is  6reiii»eil 
by  connective  li^-iiic,  in  nhldi  ifae  onalclcs  are  imbedded;  and  llmt  only  afler  the 
breal.hin?  proeew  in  coranienced  Lhi«  (iasne  recedes  befnro  an  cipannion  of  the  mucous 
membnnc.  The  pinna  in  gradu.^lly  dcrdopud  on  the  pOHterim  miirfiin  of  the  first 
branchinl  cleft.  It  U  deitcrring  of  notice  that  coDgeuilol  malformalinn  at  the  external 
ear,  wJlJi  occliuioa  of  the  meatua  und  greatuc  or  less  imperfection  of  the  lympniiie 


Fig,  EST. 


Pig.  B27. — TiEWB  or  tnm 

ClBTILtliK  OF  MiCKEL 
AND  FARTS  CtlSHBCTEn 
WITD  THE  YlXar  UP 
SbCONU    B&ISOHIAL 

Platb^. 

A.  (lifter  KulhkerV  head 
of  a  fistui  of  about  eijih- 
leeo  weeka,  •fann-iiig  the 
cartiEjige  nf  Meckel  in  eon- 
neetion  with  the  mallena, 
lie.  M,  the  curtilage  of 
Meckel  of  the  right  aide. 

B  (from   nature).      An 
ealiirged   sketch  explnua- 
tory  of  the  ahoto  viow  ;  z, 
the  aygomatic  arcli  ;  nut, 
the  maat'iid  procev*  ;  "ii, 
portions  of  (he  luvet  jav 
of   which  the  part*   nnr 
the  an^le   aud    ihe   tjia^ 
jihyiig  hiiTu  Wn  remored;] 
M,  the  cartita^e  of  Ueckel  < 
of   tlie  right  dile  ;  M*,  a 
small  pnrt  of  that  of  Iha 
leftside,  jnining the lelttsr-  | 
tilageat),  the  aymphyais  ; ' 
T,  the  tympaniL!  ring  i  r», 
the  mallcuq  ;  i,  the  incus ; 
*,    the    stupes ;    sla,    tba 
■tap?dmt  moade  ;  M,  tbtt 
styloid  process ;  p,  h,  g,  tlw  f 
stylo -phsryngc  lie,      (tyl#-a 
hyoiJ    and     atjrla-jlonu  I 
muscles,    nil,   styWhyoiJ  { 
ligament   attaehM  le   tlM  | 
lesser  ooniu  of  the  hyoid  , 
bone;  Ay.  the  hyoid  huuaj  ' 
I*,  thyroid  cartilage.      lo 
A,  the  head  being  tnmeil . 
Borne  what    upward^     U10 
BBtse  pnrta  are  shown,  to- 
gether with  tlie  aamiUDd- 
ing  muselea,   the  oiretii 
arleiy,  jngalor  Tain,  Am. 


ftpparatn*,  ara  ob»er»ed  in  connection  with  ahnonna!  development  of  the  deoper 
parUof  the  Brat  and  Bcmnd  branchial  lappew  and  the  iiitormcdlate  deft;  while  case* 
have  be'  d  of  the  persiitence  in  the  neck  of  the  adult  of  one  or  more  of  ths 

'"■'"  tod  behind  the  fitMt.     (Allen  Thotnaou,  Proceed,  fior.  3oc  of 

urn    „r  M-d-Sc.  1817.) 


J 
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TBE  NOSK 

Tlw  now  w  tiia  apacutl  organ  of  the  uum  of  nmelL  It  hu  also  oth«t 
Ametiaaa  to  fnlBl ; — for,  commimicuting  froelj  with  the  csTitiea  of  the 
mouth  aad  laogi,  it  u  caDoerned  in  reapirstion,  Totce,  ttuil  taste  ;  and  by 
m— ni  of  miuole*  on  its  exterior,  which  are  closely  connected  with  the 
miudM  of  the  fftoe,  it  UBiBto  in  the  expreuion  of  the  different  pauioni  and 
fodtngs  of  the  mind. 


tig.  S3S. — Idinii,  Vnw  of  thi  CiKmnita  o?  Pig.  S28. 

*BX  [Tos*  (from  Arnold).     { 

•i  llgbt  DUal  bona ;  b,  naul  procen  of  the 
•Bparitc  maiillarj  booe  ;  1,  npper  lateral  eirtilaee 
or  vinK-like  eipaailDD  o[  the  uptal  oirtilaga  ;  2, 
lawer  lateral  cartilage  (onter  part) ;  2*,  inner  part 
of  the  mast ;  3,  •emmaid  cartilage*. 

^lia  organ  conrista  of,  finit,  the  ulterior 
prominent  part,  composed  of  bone  and  car- 
tOages,  with  muwlea  already  described, 
whjsli  alightly  more  the  cartilages,  and  two 
onfixwi,  anttrioT  jwret,  opening  downwards; 
and,  secondly,  of  the  two  nasal  fosa»,  in 
which  the  olfactory  nerves  are  eip.inded. 
Hm  nual  foHSfS  are  separated  from  o»ch 
othw  by  a  partition,  Kptum  nasi,  formed 
of  bono  and  cartilage  :  they  communicate 
«t  the  onter  aide  with  hollows  iu  the  neigh- 
bonring  bones  (ethmoid,  sphenoid,  frontal, 
and  superior  maxillary) ;  anil  they  open 
faaokwards  into  the   pharynx  through  the 

poaterior  naree.  The  skin  of  the  nose  is  studded,  particularly  in  the  grooves 
of  the  alfB  or  onter  walls  of  the  nontrils,  with  numerous  small  openings, 
vhich  lead  to  sebacooits  follicles.  Within  the  margin  of  the  nostrils  there 
is  a  number  of  short,  stiff,  and  slightly  curved  haira— eitriMra,  which  grow 
from  the  inner  surface  of  the  fdte  and  septum  nasi,  as  far  as  the  place  where 
the  skin  is  eontinnous  with  the  mucous  membrane  lining  the  cavity  of  the 
nose. 


CABTIIJIOES    OF   THB   NOSfc 


Iliese  are  the  chief  support  of  the  outer  port  of  the  organ.  They  occupy 
the  triangular  opening  seen  in  front  of  the  nasal  cavity  in  the  dried  sknll, 
and  aMut  in  forming  the  septum  between  the  nasal  fbssee.  There  are  usually 
reokoned  two  larger  and  three  smaller  cartilagee  on  each  side,  and  one 
oentral  piece  or  cartilage  of  the  septum. 

The  tipper  lateral  cartUaget  (cartilagines  laterales  nasi)  are  situated  in  the 
apper  part  of  the  projecting  portion  of  the  noes,  immediately  below  the  free 
margin  of  the  nasal  bones.  Each  cartilage  is  flattened  and  triangular  in 
shape,  and  presents  one  inr&ce  outwards,  and  the  other  inwards  toward' 

8  ■  > 
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tbe  nnaal  cavity.  Tho  auterior  niitrgiii,  thicker  than  tho  posterior  one, 
niGGts  the  Interal  cartilage  of  the  opposite  aide  above,  hut  U  clowly  united 
with  the  iiilye  of  the  cartiliigo  of  the  Heptum  bulow  ;  bo  cloauly  iuiieed,  that 
by  some,  as  Huole,  the  upper  lateral  are  regarded  as  reflected  wiugi  of 
the  niediau  cartilage.  The  iiiferior  margin  is  coaneoted  by  fibrous  mem- 
braiie  with  the  lover  lateral  cortilago ;  aiid  the  pOBterior  edge  is  insertetl  into 

the  ascending  process  of  the 
Kg,  BSO. 


Fig.  529. 


npper  miixilla  aud  tho  free 
margin  of  the  nitsal  boue. 

Fig.  G29.— Fson  Vraw  or  tbi 

CiSTiLiB-ss  or  Ttt»  KosH  (frani 
Arnold).      J 

a,  a',  noanJ  bones  ;  1, 1',  upper 
likleritl  cartilages  or  wigg-liko  ex- 
piiti.siuns  of  the  sc[ilal  csrldlage  ; 
2,  '2',  loKCr  Litcml  csMJloge*. 

Fig.  fiaO.^VlBlT  or   THK   ClBTl- 

hiosa  vr  THK  Ni>sK  rsoM  bs- 
loff  (frotji  Aiuold),     J 

2,  2',  ontor  pnrt  of  the  lower 
lateral  carlilages ;  2*,  2*,  inuer 
part  of  the  aaioe  ;  4,  luver  edga 
of  Ibe  cartilage  of  the  septum. 


The  lower  lateral  eartilaijiui  (cortilagines  olaram  nasi)  are  thinner  than  the 
preceding,  below  which  they  are  placed,  and  are  uhieHy  cUaroctonsed  by  their 
peculiar  curved  form.  Each  curtditge  cousists  of  an  elongated  p>tiitc,  so  bent 
npon  itself  as  to  pass  in  front  aud  on  each  side  of  the  nostril  to  which  it 
belougs,  aud  by  tliis  arrangcmont  serves  to  keep  it  open,  Tho  outer 
portion  is  somewhat  oval  and  flattened,  or  irregularly  convex  externally. 
Behind,  it  is  attached  to  the  margin  of  the  ascending  process  of  tho  upper 
maxilla,  by  tough  fibrous  membrane,  in  which  ore  two  or  threo  cartilaginous 
nodules  (cartilag,  minores  vel  sesamoiLletb) ;  above,  it  is  fixed,  also  by  fibrous 
membrane,  to  the  upper  Lkteral  cvHiilago,  and  to  the  lower  aod  fore  part 
of  the  onrtiloge  of  the  septum.  Towards  the  middle  line  it  is  curved  bock- 
wards,  bounding  a  deep  mesial  groove,  at  the  bottom  of  which  it  meets  with 
its  fuUow  of  Cbe  opposite  side,  and  continues  to  pa.ss  backwards,  forming 
a  small  port  of  the  columna  nasi,  below  the  level  of  tho  cartilage  of  the 
septum.  This  inner  part  of  tho  cartilage  of  the  ala  is  thick  and  narrow, 
curlH  outwards,  aud  ends  in  a  free  rounded  margin  which  projects  out- 
words  towards  tho  nostril.  Tho  lower  and  most  prominent  portion  of  the 
ala  of  the  nose,  like  tho  lobule  of  the  ear,  is  formed  of  thickened  skin  with 
Bubjocout  tissue,  and  is  unsupported  by  cartilage. 

The  (artUage  of  tlu  irptum  has  a  somewhat  triangular  outlino,  and  is 
thicker  at  the  edges  than  near  the  centre.  It  is  placed  nearly  rorticolly 
in  the  middle  line  of  the  nose,  and  completes,  at  the  fore  part,  the  separation 
between  tho  nasal  fossie.  The  anterior  margin  of  tho  cartilage,  thickest 
above,  is  firmly  attached  to  the  back  of  the  nasal  bones  near  their  Uue  of 
junctiiiii  :  -ind  bolow  this  it  lies  successively  between  the  upper  and  tho 
ikifes,  united  firmly  with  the  fotmei'  and  loosely  with  the 
-'•nn'ii  is  fixed  to  the  lower  and  fore  port  of  tha 
le  j  and   the   lower  margin   is  received  into 
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the  srooTo  of  the  vomer,  w  well  as  into  the  median  tidge  botireen  the 
•aperiot  maxilla). 


Fig.  G31. — OsiKODn  iRD  CaiiTiuot- 
BODS  Septum  ur  tjii  N>i5I,  tcui 
ntciK  TH>  Ltrr  Siuti  ((ram  Ar- 
nold),    i 

a,  ligbt  Bual  bone ;  b,  anperisr 
nuTJllftry  bone  ;  C,  aijlicnoidal  ainua  , 
d,  perpeodicaUr  pi  ate  of  tlit^  etliuiuid 
beui ;  *,  Tomer  ;  'J',  iooer  put  of  the 
right  lewer  latent  carlilage  ;  4,  eutJ- 
higa  df  ibe  seplDm. 

This  Qirtilnge  ia  the  persistent 
Bnt«rior  extremity  of  Iho  primor- 
dial cranium,  lu  yonng  sulijeets 
it  is  prolonged  back  to  tho  body 
of  Iho  pre-splicnoid  lioiie  ;  oud  iu 
nwny  adults  an  irregular  thin 
hand  renmna  iMtticeen  the  romer 
and  the  central  plate  of  tho 
ethmoid. 


Rg.  RI. 


I  HAfiU.    FOSl^.E. 

The  nasal  fossm,  and   tho  various  openings   into  thorn, 
narss,  have  been  previously  doacribcd  as  they  exist  iu  the 

Pig.  632, 


with  tho  posterior 
aketetDn,  aud  tUu 


Fig.  G32.— TKugvsESK  VERttCAL  Srotiok  OF  Tui  Naul  Fosas  IKKR  ntoa  etrnto 
(from  Arnold).     | 

1,  part  or  the  frontal  6onB  ;  2,  crj»l«galli;  3,  perpendicnlar  platootthe  ethmoid;  be- 
tween 4  aud  i,  the  ethmoid  cells  ;  6,  right  middle  apongy  bnm  ;  6,  left  lower  spongy  bone  ; 
7,  Tonivr  ;  8,  malu'  bone;  9,  mixillarj  Binita  ;  10,  it>  opening  into  t)io  middle  meatus. 
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greater  part  of  that  description  is  also  applicable  generally  to  the  noio  in  ." 
lecent  state  ;   but  it  is  proper  to  mention  certain  diffLTenccB  in  the  form  av 
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dimeiinou  of  parts,  wliioli  depend  on  ttw  amuigeiiient  of  tlie  lining  mem- 
btano,  y'iz. — 

Tliroiighoitt  tiic  whole  of  the  nunl  fos.uc  It  U  to  be  ohscrved  thnt — 

Firel,  owing  to  the  thickness  of  the  merahriuie  in  que'tion.  (which  not  only  lines 
tbe  valid  of  the  fos^ut,  bal  covDrs  Ibe  ^pangy  buiifa  od  iwth  aides,)  the  niHal  cavity  is 
milch  narrower  in  the  re i^e at  stale.  Second,  in  conaeijrtence  of  the  proljaentions  of 
mcmbruue  on  their  free  marginii,  the  turbinate  buuen,  and  marc  jiartioiitorly  the 
lower  pair,  appear  in  l.he  recent  atatc  to  be  both  mam  prominent,  and  longer  in  the 
direction  frum  hefiire  baekwardii,  than  in  Ihe  dried  aknll.  Third,  by  the  arrange- 
ment of  llio  mncouB  mcinbrano  round  and  over  the  orifices  which  open  into  the 
dshlI  fowio,  lome  of  the  foruiniui  in  the  bunea  are  narrowed,  and  olheni  com- 
plclelj  cloiod. 

In  the  individual  partf  of  the  nual  foam  the  foUovlng  particulars  are  to  be 
noticed : — 

In  the  nppfT  mcofiu,  the  small  orifice  which  leads  into  the  posterior  ethmoidal 
cells  is  lined  by  a  prolongation  of  the  thin  mncoua  membrane  which  continue*  iulo 
thoae  cnviliea;  but  the  Bpbcno-pn] aline  foramen  ia  corcred  over  liy  the  SchneiJeriaa 
membrane,  >o  that  no  such  opening  exiat^  in  iho  recent  nasal  Coasa. 

In  the  midtllc  nieiiliui  the  aperture  of  the  infundibuium  is  nearly  hidden  by  an 
overhan^ng  fold  of  meinhrnne ;  it  leads  directly  into  the  anterior  ethmoidal  cells, 
and  through  them  into  the  frontal  ainus.  Below  and  behind  this,  the  passage  into 
llic  anlnim  of  llighmorc  is  Burroundeil  by  a  circular  fold  of  the  pituitary  membmne, 
(sometimes  prnminenl  and  even  sliglilly  valrnlar.)  uliich  Icares  a  circular  apertur* 
much  aniiller  than  tlic  Toramen  in  the  bony  meatus. 

In  the  iowff  «ira(u»,  the  inferior  orifice  of  the  nasal  duct  is  defended  by  one  or 
two  folds  of  membrane ;  and  when  lliere  are  two,  the  folda  are  oftou  aiUpted  so 
accurately  together  as  to  prevent  even  air  poaaiug  buuk  from  the  esTily  ot  the 
nose  In  Ihe  lauhrym.il  anc 

In  the  roil/'  the  apertiirea  in  the  crihrifurra  plate  of  the  ethmoid  bono  ore  dosed 
by  the  membrane,  but  the  openings  into  the  aphenoidul  sinu^ies  receive  ■  proloogft-  ' 
tion  from  it. 

In  the  Jhor  the  Incisor  foramen  is  in  the  recent  state  generally  dosed.  Some- 
limes,  however,  a  narroir  funnel  timpcd  tube  of  the  mucuua  membrane  descends 
for  a  abort  distance  into  the  canal,  but  i^  cloaed  before  it  reaches  the  roof  of  the 
palate.  Vesallus.  t^tenson  and  Saiitorini  believed  tbut  Ihiis  tube  of  membmQe 
opened  generally  into  the  roof  uf  the  month  by  a  smuti  aperlure  eloee  behind  the 
interval  between  the  central  incisor  teeth.  1  filler,  Sc-irpa,  and,  more  recently,  Jacob- 
son,  find  that  in  man  it  in  usually  cloacd,  and  often  dlRicult  of  detection,  (See  Cuvier's 
lieport  on  a  paper  by  Jacobson,  "  A  nuoles  du  Museum  d'Hiat.  NnturcUe ;"  Paris, 
1811 ;  ToL  xviiL  p.  112,) 

imCOtlH    MBMBRANB. 

The  pituitary  or  Schneidariim  membrane,  which  lines  the  cavities  of  tba 
nose,  is  a  highly  vascular  mucous  njumbraue,  insepajablj  united,  like  tliat 
iiiTesting  the  cavitj  of  the  tympuuum,  with  thu  periosteum  and  peri- 
chondrium over  which  it  lies.  It  in  coutinuaus  with  the  akin  through 
the  nostrils  ;  with  the  mucous  membrane  of  the  pharynx  through  the  pos- 
terior atierturea  of  the  nasal  foasie  ;  with  the  conjunctiva  through  the  nwal 
iliict  and  kchrymal  caiikliouU  ;  and  with  the  lining  membrane  of  the  savernl 
sinuses  wliiob  comiuuiiioate  with  the  iio.'tal  fossie.  The  pituitary  mombnuie, 
however,  varies  much  iu  thickiies.i,  vascularity,  and  gunernl  appeamncu  tn 
Tent  parts.  It  is  thickosl  &ud  most  vascular  over  the  turbiiists 
lularly  the  inferior),  from  the  most  UBjJoiideut  part*  of  wbiuh  it 
tions  in  front  and  behind,  thereby  increasing  the  surface  to  some 
the  septum  nasi  the  pituitary  membruiio  in  atill  very  thick  and 
iu  the  intervals  betwBfu  the  turbinate  bones,  and  over  tho 
«e,  it  is  considerably  thinuor.    In  the  m.ixillary,  frontal, 
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base,  baing  voty  tkin  akd  pale,  coutnatc  •troaglT  Bitli  Uikt  wlueh  oec«fi« 


Wif.  S33.— Odtci  Wau.  of  thk  Liri  Kuil  Foatji,  ouvn«D  n  tua  PiicrTAkT 
MmnnisB  (fnmi  Aruolii).      j 

1,  bmUl  hoiM  :  2,  left  nwl  bnn«  ;  3,  iniHriior  m^iTiUiirj  ;  4,  bodj  of  Uit  i(ihsiwid  will) 
tb*  •pheoniJal  •ill"  ;  S,  prnjmli'pii  of  the  ra'nil.nKie  rmverinj  tli«  opponpODgj  boM  ;  t, 
that  of  tb«  midtile  ;  T,  Ibit  of  the  lower  ;  the  upper,  iniildlc,  uid  lower  tncatoui  ar«  uen 
below  Uie  eoTrnpoodtng  ipnagr  bond  ;  B,  opening  of  Lha  BuKlnchiui  tabs ;  V,  deprtnino 
of  Uie  lining  ratnibnoe  of  lh«  bok  in  tbe  aiilcriDr  palatine  cnntL 

Id  respect  of  tlie  chanctera  of  tlie  niiicous  mciubiane,  three  regions  ol 
the  Dasal  fc»Eie  mnj'  bo  distinguished.  Thus,  the  region  of  the  noitnU, 
ineludian  sJl  tbe  purt  which  ia  roofed,  bj  the  nasal  cartilnges,  la  liiied  with 
•tmtified  aqnaroous  epithelium  ;  the  remainder  of  the  fotiUB  is  (livisibla 
into  two  partH,  viz.,  the  olfactory  region  in  wUit-h  the  epithelium  is  nonci- 


Pig.  iSl.— TsBTWit  BBonoB  or  i  rxau.  pobtiiih  Of  Pig.  634. 

THK  M uaaANit  OF  TBS  Niwa  FEoii  TOR  OiPiCTuar 
ILioioii  ifruDi  Bcker).     ^ 

a,  obloared  pait  of  tbo  ppithclinm  ;  a',  nuclei  ;  b, 
diaper  part  ronlaiiilng  tbe  olfnctorj  cellfi  anil  fij4> 
iDtfnta  ;  e^  c-mnectivi?  tissue  of  ibt  diiiooilb  uicutbrane; 
ff,  one  of  the  mufuuB  gtanda  ;  tt',  ita  iluct ;  e,  tvig  of 
tbe  olbfllor;  nerve ;  r',  small  twig  pa^aiui;  to  tbe 
surface. 

Uated  and  columnar,  snd  the  respimtory 
rr^on  in  which  it  is  ciliated  aod  columnar. 
The  membrane  in  the  respiratory  part,  oon- 
uflting  of  the  inferior  turbinated  and  all  the 
tower  portions  of  the  foasie,  is  studded  with  nu- 
merous mucous  glands,  whioh  are  of  branoJied  aeiuuted  appenrauce,  aud  op*n 
by  appiueiit  orilicca  on  the  surface.  Tboee  are  most  numerous  about  the 
middle  and  hinder  part.t  of  the  uaaal  foi«a>,  and  are  krgo»t  at  the  back  cf 
the  septum  near  tlie  floor  of  the  iias.-J  cavity,      'ihoy  are  much  suwUer  and 
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leiB  numeroiiB  in  the  metnbmne  liuing  the  Beveral  cavities  wliich  commimi- 
Ciite  with  the  nasal  fossre. 

The  olfuctory  region  or  thnt  in  which  Iho  olfactoiy  nerre  is  distributed, 
incluileg  the  upper  and  middle  tuTbinatod  parts,  and  the  npper  portion 
of  the  septum.  Its  mucoua  membraDe  is  thicker  anil  mure  delicate  iu 
conaistcuce  than  tb.it  of  tlie  ciliated  Te^doD,  being  soft  and  pulpy.  Tho 
columnar  cells  on  its  surfuce  arc  prolonged  at  their  deep  extremities  into 
threads  which  have  been  observed  to  communicate  with  stellate  cells  of 
the  connective  tUsue.  Beneath  the  columnar  cells  is  a  considerable  thick- 
ness of  densely  nucleated  tianuo,  compared  by  Henle  to  the  cortical  brain 
substance.  The  glands  of  this  region  are  numerous  ;  but  are  of  a  mo«« 
simple  structure  than  those  in  the  lower  part  of  the  fossie. 

Fig.  t>95i  Pig.  USE. — Ceu-s  IlVd  Trbucnil  Hkhvs-tibxi 

or  THE  Olfaoiokt  Eeqton  (from  Frc;  after  ' 
Schultie). 

1.  from  the  frog;  !,  from  man ;  a,  epithelial 
cell,  eiMnding  (iwply  into  a  mmifieil  proceas ; 
b,  olfaclorj  ccIIb  ;  c,  their  periphenil  roJs ; 
t,  thflir  eitremilie*,  seen  in  I  in  he  prolaaged  , 
iiilo  ciliiLr/  hnln  :  d,  Ibeir  ceoUal  Glsmenla;  8,  j 
olfoctiicy  nerre-tibreii  rrom  tlie  dog;  a,  tba 
divi^on  into  lina  fibril  In, 

Olfactory  Ccflji.— Intermixed  with  tlio 
columnar  epithelial  colls  of  the  olfactory 
region,  and  so  numerous  as   to  surround 
each  of  them,  ore  certain  peculiar  bodies, 
each    consiating     of     a     spindle-shaped 
nucleated    coll,    from    which    proceed   a 
superficial    and    a    deep    process.       The 
superficial    process    ia    a    cylindrical   or 
slightly  tapering  thread  passing  directly  j 
to  the  surface,  and  terminating  abruptly  I 
at  the  same  level  as  the  epithelial  oellaj 
l>etween  which  it  lies  :   the  deep  proceM 
is  more  slender,    and  passes  vertically 
inwards.      Both  prooesaca  frequently  pre- 
sent a  beaded  appearance  similar  to  that 
observed   in    fine    nerve-filaments,     snd 
considered  to  be  of  a  similar  aocidantal  origin.       It  was  suggested  by  Max 
Scbultze,  the  discovarer  of  the  olfactory  cells,  and  ia  highly  probable,  tbati 
the  deep  prooeesea  are  directly  continuous  with  the  filaments  of  the  olfaat(«yl 
nerve,  but  the  continuity  does  not  appear  to  have  been  actually  observed. 

The  enperficifll  process  of  the  olfaetoiy  eell  wna  obeerved  hy  Schultze  to  be  (ox*. 
mouoled  l>y  a  short  Bliff  hair  like  procean,  and   bn  been  so  dencribed  bj  others  ;  Iroij 
bolh  the  difcfiirercr  anri  olhere  arc  now  agreed  that  this  appeamnee  reaulW  fniln  Ibc 
cosgulal  ion  of  albumen  escaped  from  the  interior  of  the  process.      Long  and  fine  hijr- 
liko  proccswi  do,  however,  exiel  on  the  olfactory  mcmhranos  of  amphibia,  Kptilw, 
and  birds,  and  had  been  prcrioualj  pointed  onl  bj  Schultsc. 

TV  A>rK.— The   fiLwnents  of  this  nerve,  lodged  at  first  In  grooi 
■oe  of  the  bone,  enter  obliquely  the  substance  of  the  ScUneidc 
■t   nass  to  their  distribntion  between  its  mucous  and  fib.-. 

'4io  septum  are  rather  Urger  than  those  of  the  ootn 
they  extend  over  the  npper  third  of  the  aoptn^ 
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and  SB  they  descend  become  very  indistinct.      Tlie  nerves  of  tha  onter  wall 

»rB  divided  iuto  two  groups — tha  posterior  liranchea  bsiiig  diatributtj  over 
the  aurfaoe  of  the  upper  spongy  bona,  aod  the  auterior  brauclies  doaetudlng 
over  the  piano  aurface  of  the  ethmoid  and  the  middle  apon^y  boas. 

Fig.  His. 


Wig,  SU, — Niiiiis  <ij   iHi:  f^EKTUM  Xfi9i,  BEiK  Fnox  TUE  Biuui  8111k  (from  &ppej 
after  BirochfuIJ  nad  LevBiJId).      | 

I,  the  olfactory  bulb;  1,  the  DlfBctoty  nerreg  passing  through  the  fbramuu  of  the 
CTtliriform  p^nte,  and  tle^endiog  to  be  dbtrlboted  on  the  Bcptqm  ;  2,  the  interoftl  or 
■eptiil  twig  uf  the  natal  bruneh  of  the  o]iblhaliiiie  netie-  3,  nnBa-|>alatine  nerves. 

The  olfcctory  nerrea  as  they  descend  ramify  and  uuito  in  a  pleiiform 
miuiner,  and  the  fiUnients  join  in  brush-like  :tnd  flattened  tiift):,  which, 
spreading   out  laterally  and  communicating  freely  with  similar  oflaeta  on 


?ig.  637. 


Fig.  EST. — NSBTKS07  iiiK  OetkrWall  or 
tBi  N^Sii.  VoBSM  (from  SApi>ey  after 
Hlmebfeld  nod  LereilliS).     } 

1,  network  of  the  branphfB  cf  the  oifiif- 
torjr  nerve,  destending  upon  the  ri-giun  of  tha 
Btip«rior  aod  midille  lurbioAted  bonoa  ;  2, 
Mlemttl  tmig  of  thf  elhniDiilpil  brauch  of  [bo 
Tiasal  nerTc ;  3,   g^tbuDo-palatioe  gani^lion; 

4,  ramificalioD  of  the  aolfrior  paiatioe 
nsrve* ;  6,  poaterior,  aod  9,  middle  divi- 
tiODS  of  the  palatine  iier«ea  ;  7,  bmnoh  to 
the  region  of  the  inferi^ir  turbinated  bone  ; 

5,  branch  to  the  region  uf  Uia  EQ|ierior  and 
middle  tortinaleJ  buncs  ;  9,  osso-pahitiue 
bru<!li  to  the  Be{>tam  cnt  short. 


each    side,    form     a    fine    not- work, 

with  elongated  and   unrrow  intarvals 

IietweeD  the  points  of  junction  ;    but 

it  is  impoaaible  to  trace  by  disBCctiou 

tlie  termination  of  the  nerves  iu  the 

membrane,   in  consequence  of   the  difBcnlty  of  recognising  the   filaments, 

destitute  of  dark  outline,  as  they  lie  among  the  other  nucleated  tissues. 

In  their  nature  the  olfactory  filamenfa  differ  much  from  the  fibres  of  thr 
oerobral  and  spinal  nerves;  they  contain  no  white  substance  of  Schwan 
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mn  pale,  ittid  finely  gmialar  in  tcxtarc,   firinlj  *dhemit  one  to  ana 
•imI  IiATe  oikl  ccrpiuclFS  on  their  enrfaoe. 

The  greater  pui  of  the  mucooB  membmie  of  the  ntaal  folate  U  pravidi 
with  nerves  of  commeii  tendbility,  deiiTed  from  bnuichefl  of  tba  fifth  pur;* 
these  have  already  been  de&ctibaJ  at  pp,  599,  603  kiid  G04. 

Biood-vtttiU. — The  arteries  and  -veini  of  the  DOM  kio  dcrired  from  iiQae> 
rons  MUTces  :  thoee  of  tha  iuterior  form  rich  plexoKS  of  onpillariei  in  tliB 
lilting  membiane.  The  description  of  the  arterius  will  b«  fouiid  at  pp.  3G 
\>bQ,  3C1  and  3G2  ;  (hat  of  the  leina  at  pp.  456  and  404. 

AKTBLOrXE^T    or    TBX   HOSB. 

The  orgBD  of  imell,  u  vu  first  poioted  oot  by  V.  Baer.  ovca  iu  origio,  tike  I 
priDiU7  luditarT  Tciicle  and  the  ciystalline  lew  of  Ui«  eye,  Ui  a  dq>n»don  of  tb« 
inlesum^Qt.      Tbis  depresiion,  ttie  primary  ollacUiry  groove,  is  at  fint  endtded 

by  a  nniTonn   vati,   and    is    ODa>nDected   with   the    taoutiL     ThU  vfa^    hat  bwo 
obaerred  by  KiiUikcT  in  ihe  Uumsn  embryo  of  toor  irecfcB.    Soou.  booerrr.  bj  H* 
ODMiiul  grcHih  of  Ibe  surroBtiiliiig  parte,  a  groove  in  raciuod.  dCKcndiBg  fnus  the 
int   and  pusiog  into  the  iDODib.       Tboa    tbe  miJdle   froulal   procev  t>  iwiIttaJ 
between  tbe   grooves   of  opposite  tiAa,  wbile  lbs  lateral  rioatal  proeen  aepintM 
tbe  nwttil  from  the  eye  (p.  6i).     Tbe  muiillary  lobca,  grgwing  (brwanU  from  b<hlii4 
the  eyei,  complete  tbe  boundaries  of  the  noftUiU.  »bii?b  then  open  ialo  tbe  fore  jian 
of  the  moalli.     Kiiliiker  obserrea  tbiti  (itnge  in  tbf  Utter  half  of  tbe  tefond  moDlli 
The  palale  Eubiequently  gross  inwirJs  lo  Ibo  miildlG   line,  aa   luu  bcda 
stated,  and  separates  the  nasal  from  tbe  baecal  caiity  ;  leaving  only  the  i 
minute  coniniuniijution  of  the  indsor  forniaen.    Meanwhile,  with  Ibe  grovlKS 
face,  tbe  nasal  foosee  deepen,  and  the  turbinated  bonci  mate  tbeir  appcmaM  I 
procctset  from  tlicir  walls.     Ubserralions  are  still  wanting  to  delermiae  whethtflbl' 
olfoclur}'  nerrca  arc  developed  from  tba  bulba.  and  baTu  thus  a  eenbtal  origin,  vtn 
separately  formed  fiom  peripheral  blafitcma  like  all  other  DerTn,  with  Lb«  ttxt^^M 
of  the  optic. 

Fig.  637.* 

C 


B 


^^ 


g.  G37.* — Viiiws  uT  THi  UiAu  of  UuHAit  KuKiiruM,  n.tDnaj>i>« : 

or  ma  Niica. 
A,  Head  of  an  tiobryoof  thr«e  weoka  (fiom  Kuker).  y    1,  aatnlar  awabtrf 

5,  mril'llr  tc>|i'1ii  ;  3,  nasal  ur  micldle  fronUil  proresi ;  1,  aupcriot  uaiillary  |m 
cyo  ;  1,  inf-riiir  muillary  pmOH*  or  Grnt  tmiral  plate,  ud  beJow  it  tbt  int< 

6,  and  9,  nxvind,  lliird,  and  (ourtb  plates  nnd  olefli. 
fl.  Read  of  an  emlirito  otil.out  five  weeks  (from  Eeker).      ^ 
I,  S,  3.  and  5.  the  uidb  pari*  as  in  A  ;  4,  the  rilvmal  nanl  or  lateral  bvalal] 

inilda  wbich   is  ibe  duuI  gruute  :  1,   tbe  saiwrior  muillary  ]inii|»  ;  7,    Ub 
Biaiilla  ;   M  ,  tbe  tanpie  siKii  oiiliin  tbe  moBlJi  ;  8,  tbe  first  tvianohiil  c1b(1  «ki(fc  I 
Ibe  uultr  |>arl  of  the  mealua  JtuOllurius  entFriioB. 

U,  View  »r  Llie  hwl  of  an  Fuibryijofeigljl  wieka  inn  from  brlaw,  th«  fcnm  )a«  hari* 
bon  ivnicivid  (fium  KdUilin).     ( 

n,  tbs  v(t4n  ual  nual  apertam  ;  t,  iuteraixilbiiy  ot  laciaor  [ilniai.  aa4  (•  tha  «** 

•iili  if  tbi*  tli>-  iDlamal  Dual  aperture  :  m,  one  of  the  pUalal  pnciawiaf  Um  affdji*- 

wbieb  aJfoneine  Inwanli  from  the  ndca  form  llie  |iarlitian  bctwtM  lb*  IMalh  aaia^, 

iB,  Kiiuiuon  cavity  of  tbe  nose,  mootb,  aaJ  pharynx. 
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Section  VI.~SPLANCHN0L0GY. 

UxDER  the  diviaion  SpluDchuoliigy  will  bo  ilsscribeil  tboBe  orj^naa  of  the 
body  whiuli  have  uot  fouod  a  plaoe  in  auy  of  the  foregoing  parts  of  tho 
work.  These  coosist  of  tha  otgans  of  digestion,  the  orgouB  of  renpi ration, 
the  urinary  orgMiui,  and  the  orgttiis  of  geueration. 

ORGANS  OF  DIGESTION. 

The  digtstivt  apparatut  includefi  thtt  portion  of  the  organs  of  assimilation 

within  which  the  food  is  receiveil  atid  partially  conrerted  into  chylu,  aud 
from  nliicli,  after  tha  chyle  him  been  absorbed,  the  residue  or  excreniout  is 
exjtelleJ.  It  coanstH  mainly  of  a  tubular  part, — the  alimentitry  canal,  to- 
gether with  rnrioiu  glauda  of  which  it  reoeiros  the  secretions. 

Tlie  aliineutfiry  canal  is  a  laag  mombrauoua  tube  comiaeDciiig  at  the 
mouth  aud  termiiiatiu<;  at  the  anus,  composed  of  oertaiu  tunics  or  coats,  aud 
lined  by  a  continuous  mucous  membraue  from  one  end  to  the  other.  Its 
ayemgH  length  id  about  thirty  feet,  being  abuut  five  or  aix  time^  the  length 
of  the  body.  Its  upper  extremity  ia  pliioed  teiioath  the  baiw  of  the  ukuU, 
the  suocoeding  portion  traversea  tho  thorai,  and  by  far  the  greater  part  is 
contained  within  the  cavities  of  the  abdomen  and  pelvis. 

The  part  situated  above  tho  diaphragm  ooiiaiats  of  the  organa  of  mastisa- 
tioD,  iniialivatioa  aud  deglutition,  aud  cinuprises  the  month,  with  the  teeth 
and  salivary  glands,  the  jih'injitx,  and  the  iK)op)vtgui  or  gullet.  The 
remainder  includes  that  p^ut  of  the  eaual  which  is  more  immeiliatBly  en- 
gaged in  the  digestive  procean,  in  absorption  anrl  in  defecation,  as  the 
stomach  and  the  small  and  birge  iutestiue.  Tlie  glands  which  are  most 
intimately  connected  with  di^Kstion  consist  of  thow  very  numerous  smaller 
glandidar  orgaiiK  which  are  situated  iu  the  mucous  membrane  of  tho  alimen- 
tary einal,  aud  the  larger  glands,  such  (w  the  pancreas  and  liver,  whose 
ducts  open  within  the  ojuaL 

TBB    UOCTIL 

The  mout't,  or,  moro  definitely,  the  buccal  caviiy',  is  the  space  included 
batween  tho  lips  and  tho  throat.  Bounded  by  the  lips,  cheeks,  tongue,  and 
the  hard  and  soft  palalo,  it  commuuioites  behind  with  the  pharyni  through 
an  opening  cdjed  the/uucea  (isthmus  faucium).  Tho  cavity  of  the  mouth 
ia  lined  throughout  by  a  mucous  membrane,  which  ia  of  a  pink  rosy  hue 
during  life,  but  pale  grey  after  death,  and  which  presents  peaulioritios  of 
surGice  and  structure  to  be  noticed  hereafter. 

The  I'ipi  and  cheeks  are  composed  of  an  external  layer  of  skin,  aud  of  an 
internal  layer  of  mucous  membrane,  together  with  muscles,  vesaoU,  and 
uerves  already  fully  described  in  other  parts  of  thin  work,  some  areolar 
tisane,  fat,  aud  numerous  amall  glands.  Tho  free  border  of  the  lips  is  pro- 
tected by  a  dry  mucous  membrane,  which  becomes  continuous  with  the 
skin,  is  covered  with  numerous  minute  papillie,  and  is  highly  sensitive.  On 
the  inner  surface  of  each  lip,  the  mucoua  membrane  forma  a  fold  in  the 
middle  line,  connecting  the  lip  with  the  gums  of  the  corresponding  jaw. 
Those  are  the/rttna  or  fnsHvla  of  the  lips  ;  that  of  the  upper  Up  is  much 
the  larger. 

Numerous  smaU  glands,  called  fo&ial   cflattib,  ore  funnd   beneath  the 
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mucous  membruie  of  the  lipe,  around  the  opeutng  of  the  mouth.     They  ore 

Bituntcd  botwoen  the  miicoim  uiembroue  and  Ibc  orbicukriH  oris  iniiwJe. 
Tliej  lire  compound  g!auds  of  n  rounded  form,  the  largest  of  them  not  ex- 
ceeding the  size  of  n  uplit  pea  ;  and  they  open  into  the  mouth  by  dbtiiict 
oriticeg. 

Between  the  buccinator  mnscle  and  the  mucous  mombnuie  of  the  cheek, 
by  which  it  is  lined  in  its  wholo  extent,  are  the  buccal  gUuds,  similar  to  ths 
labial  glands,  but  Hmiiller.  Two  or  three  glands,  larger  than  the  rest, 
found  between  the  masseter  and  buccinator  muscles,  and  opening  by  ai'po- 
mte  ducts  near  the  lust  molat  tooth,  are  called  the  molar  glands.  The  dud 
of  the  parotid  gland  also  opens  upon  the  inner  surface  of  the  cheek,  oppo- 
aite  to  the  second  upper  ntolar  tooth. 

Immediately  within  the  lips  and  cheek,  are  the  dental  archt-a,  conaisting 
of  the  teeth,  gums,  and  uiaiillie.  The  jnw-lioneii,  the  articulation  tuid  move- 
ments of  the  lower  maxilla,  and  the  muscles  used  in  ninsticatioQ,  are  cUe- 
wliuie  described.  The  if^ima  (giugivn:)  are  composed  of  a  den!<o  fibrous 
tissue,  cnunected  very  closely  n'ith  the  periosteum  of  the  alveolar  processes, 
and  covered  by  a  red  and  highly  vascular  but  not  very  Bensitive  mucous 
membrane,  which  is  smooth  in  its  general  surface,  but  is  beset  with  fine 
papilhe  in  the  inunediate  vicinity  of  the  teeth. 

THE    TEBTH, 

In  the  human  subject,  as  in  mammalia  generally,  two  sets  of  teeth  make 
their  appearance  in  the  course  of  life,  of  which  the  first  constitutes  the  lem- 
porary,  (kculnouf,  or  miW;  teotb,  whilst  the  second  is  named  the  prrnuinejil 
net.  The  temporary  teeth  ore  twenty  in  number,  ten  in  each  jii*,  and  the 
permanent  sot  consists  of  thirty-two,  sixteen  above  and  siileeii  below. 

DeGclendesinthe  nnmberof  the  teeth  sometimes  occur,  and  ths  nnmber  is  frequently 
Increased  b;  one  or  more  aupcmnmernrj'  teeth.  These  arc  usnnllj  small,  and  pro- 
videil  with  only  a  single  fnug ;  and,  liiough  generally  distinct,  thej  are  somcLiraea 
atUcbcd  to  oilier  teeth :  they  occar  marc  rrequcnlly  near  the  froDl  than  the  hinder 
tpvth,  and  are  more  oftco  met  with  in  the  upper  tlmu  iii  the  lower  jaw. 

General  ChiTaeltTi  of  the  TtrlJi. — Every  tooth  consists  of  three  portions, 
TJz.,  one  which  projects  above  the  gums  and  is  named  the  body  or  crovm, — 
another  which  is  lodged  in  the  alveolus  or  socket,  and  constilnteB  Uie  root 
or/miy, — and  a  third,  inter  mediate  between  the  other  two,  and,  from  being 
more  or  leas  constricted,  named  the  cervix  or  itcfJ:,  The  size  and  form  of 
each  of  these  jmrts  vary  in  the  different  kinds  of  teeth. 

The  roots  of  all  the  teeth  are  accurately  fitted  to  the  alveoli  of  the  jaws, 
in  which  they  are  implanted.  Each  alveolus  is  lin&i  by  the  periosteum,  which 
also  invests  the  contained  fang  as  high  as  the  cervix.  This  dental  perios- 
teum, sometimes  noiaed  the  periodontal  mumbrnne,  is  blended  with  the 
dense  and  alighily  sensitive  tissue  of  the  gums,  which  closely  purrounda  the 
Deck  of  the  tooth,  Tho  roots  of  all  the  teeth  tiipur  from  the  cervix  to  the 
point,  and  this  form,  together  wilh  the  accurate  adjustment  to  the  alveolus, 
has  the  eflect  of  distributing  tho  pressure  during  line  over  tho  whole  socket, 
and  of  preventing  its  undue  action  on  the  apex  of  the  fang  throu^jh  which 
the  blood-vessels  and  nerves  enter. 

The  thirty-two  pfrmancnt  teeth  consist  of  four  incisors,  two  canines,  four 
bicu£|>ids,  and  six  molars  in  eikch  Jaw.  The  twenty  temporary  teeth  are 
foicr  incisors,  two  canines,  and  four  molars  above  aud  below.      There  aru 
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DO  bicuspids  among  tlio  tonporary  teeth,  but  the  eight  deciduous  raolnra  are 
sncoeedeJ  by  the  eight  bicuapids  of  the  perrtmnout  ai-b.  Tlie  reUtiva  posi- 
tioii  fmd  arriuigoiaeut  of  the  different  kiutle  of  teeth  iu  the  jaws  moy  be 
axprewed  by  the  following  formula,  which  aliH)  exhibits  the  rolation  butwesD 
ths  two  aets  in  tbcsa  rCEpects  : — 


I^mponlrj  te«lh 


Tennuieiit  teeth 


jPpper 
{  Lower 
(  Upper 


KO, 

a 


Lower    a 


a, 

1 


C4. 

1 


■o. 

a 


=  10 


=  20 


Ml. 

3 


VA. 
1 


1 


^10 
no. 
8^  IS 


3  =  ld 


-  =  32 


jEpMidl  CharacUra  of  tKe  Fermanent  Tteth. — The  fiujuors,  eight  in  number, 
•re  the  four  frout  teoth  iu  each  jaw,  and  are  bo  Domad  from  being  adapted 
for  cutting  or  dividing  the  soft  subataucea  uiwd  as  food.  Tlieir  enivrni  are 
chiael-ahapod,  and  have  a  sharp  horizontal  cutting  edge,  which  by  continued 
m»o  ia  bevelled  off  behind  in  the  upper  teoth,  but  iu  the  lower  teeth  is  worn 
down  in  froot,  where  it  conies  in  contact  with  the  overlapping  edges  of  the 
upper  teeth.  Before  being  aubjoetod  to  wear,  the  horizontal  edge  of  each 
incisor  tooth  is  serrated  or  marked  by  three  unall  prominent  points.      Tbu 
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fig.  G33. — IvcnoH  Teeth  or  thk  Cfpeu 
AID  LvwER  Jaws. 

a,  front  Tiew  of  the  upi>er  and  lower 
UkilJle  ineiAOr?  ;  A,  froat  view  of  tbe  upppr 
&nj  luwer  lateral  iucisara  ;  c,  iHtetnl  view 
of  the  n|jfer  and  lower  middle  meiBOTH, 
ihowing  tlie  cfiisel  aliajw  of  tlie  crown  ;  a 
grooTe  is  Been  mnrkiag  illgbtlj  the  faun 
uf  itie  later  tooth  ;  d,  Ibe  upper  iinrl 
lower  middle  incijor  tf'eth  before  ttiej  hniL- 
l>ern  worn,  showing  Ibo  thr^e  pointed  pro- 
jection! of  thu  calling  edge. 


Pig.  S3S. 


anterior  lurface  of  the  crown  is 
slifjbtiy  convex,  and  the  posterior 
concave.  The/unj  is  long,  single, 
conical,  and  compreued  at  the  tiidea, 

kvhere  it  sometimes  though  rarely 
preseutE  a  slight  longitudinal  fiirrow. 
The  tower  incisor  teeth  are  placed 
Teilically  in  the  jaw,  but  the  corre- 
<poudi[jg  upper  teeth  are  directed 
obli;|iie1y  forwards.      The  upper  incisors  are,  on  thu  whole,  larger  than  the 

klomsr  ones. 
In  tliH  upper  jaw  the  central  incisors  are  larger  than  the  Intend ;  the 
*«veiBe  is  the  cane  in   tlic  lower  jaw,  the  central  incisors  being   there  tlie 
and  being,  moreover,  the  smallest  of  all  the  icicisor  teeth. 

L.'4tiiiiic  teeth  (cu^jiidati),  four  in  number,   nro  placed  one  on  each 
910  and  below,  next  to  the  lateral  incisors.      They  are  larger  and 
1  the  incisor  teeth.      Tlie  croirii  is  thick  and  cnnical,  coiives  in 
Ikiwed  behind,  and  may  bo  compared  to  that  of  a  large  uicisor 
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tooth  the  onjfli-s  of  which  bnve  been  lomovi^tl,  so  as  to  leare  a  iuukU- 
central  poiut  or  c^uip,  whence  the  name  cuapiiiate  applied  to  these  teeth. 


this,  aa 
thruwii 


Fig,  63B.  Kg.  536.— CiiiiiiM  Tooih  or  nii  Cfpkr  J*w. 

a,  front  liaw  ;  b,  latenl  tUt,  iboiriiiE  the  long  fang  groOTed 
oa  the  b1i1«4 

The  point  alwayii  becomea  worn  datrn  by  use.  The 
fani/  of  the  cauina  teeth  is  Hingle,  conical,  and  com- 
pressed at  the  silica  :  it  is  loiiger  than  the  fangs  of 
any  of  the  other  teeth,  and  is  so  thick  as  to  cause  a 
corresponding  prominence  of  the  alrcolnr  arch  r  on 
the  sides  it  is  marked  bj  a  groove.  Hn  indication,  as 
it  were,  of  the  cleft  or  division  nhich  appears  in 
the  teeth  neit  foUoH-iog. 

The  upper  canines,   popularly  called  the  ey«-UelK, 

"  are   larger  than    the  lower,  and   in    consequence  of 

well  as  of  the  greater  width  of  the  upper  range  of  iucisors,  they  are 

n  little  farther  outwards  than  the  lower  canine  teeth.      In  the  dog- 


tig.  640.  Fig.  641.  Pig.   B40.— PiitsT  Bicntrni   Toorn    nr 

tun  TjTtUli  tSD  LoWEIt  JlWS. 

Of  froat  vicv ;  b,  i&teral  vitw,  iboinog 
tbe  tal«ra1  groDve  of  Ibe  TiiDg,  ujd  tha 
tendeucj  in  iLe  ujijwr  to  divUiod. 

Pig.  S*I.— FlBST  Mot-AB   ToOTIt   or«Bt 

tTma  AKt  Lowes  Jaws. 
Tb«j  sre  viewed  from  ibe  eater  aap«ot. 

tribe,  and  in  the  camivora  gene- 
rally, these  teeth  acquire  a  great 
Hize,  and  are  Btted  for  suiziug  and 
killing  prey,  and  for  gnawing  and 
tearing  it  when  used  as  food. 

The  bimsjii'h  (bicuspidati),  nlso 
colled  premoiars,  are  four  in  each 
jaw  ;  they  are  shorter  and  smaller 
thou  the  canines,  next  to  which 
they  are  placed,  two  on  each  side. 
The  erovm  is  compressed  before  and  behind,  ils  greater  diameter  being 
across  the  jaw.  It  is  coovoi,  not  only  on  its  outer  or  labial  surface,  like 
the  preceding  teeth,  bat  on  Its  inner  surface  also,  which  riars  vertically 
from  the  gum  :  its  free  extremity  is  broader  than  that  of  an  iuMSor  or  canine 
tooth,  and  is  surmoimted  by  two  pointed  tubercles  or  cusps,  of  which  tho 
external  one  is  larger  and  higher  than  the  other.  The/an^  is  also  fiattcnod, 
and  is  deeply  grooved  in  all  cases,  showing  a  tendency  to  become  doublu. 
Tlio  apex  of  the  fang  is  generally  bifid,  and  in  the  first  upper  bicuspid  the 
root  is  often  cleft  for  a  considerable  distance  ;  but  the  bicnspid  teeth  are  very 
variable  in  this  respect,  and  may  be,  all  four,  free  from  any  trace  of  biiidity 
of  the  root.  The  upper  biciiBpids  are  larger  than  the  lower  ones,  and  their 
cui)"  "'''  more  deeply  divided.      Sometimes  the  first  lower  bicuspid  has  only 
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one  tubercle  distinctly  nuirkei),  >.«.,  the  external,  aud  in  that  civm  npproiMilius 
ia  figora  to  a  caoiue  tootli. 

The  molar  teeth,  tme  or  lirge  molon,  or  muhicuBpid  toetb,  ore  twelve 
in  nmnber,  and  are  arranged  behinil  the  bicuspiil  teeth,  throe  on  eaeh 
aide,  above  anil  below.  They  are  diatiiiguiahcd  by  tliii  large  siee  of  the 
croim,  and  by  the  grent  wiilth  of  its  grinding  surfaoa.  The  firet  molar 
ia  the  largest,  and  tha  third  uths  soMlloat,  in  each  range,  ao  as  to  pro- 
daoe  a  gradation  of  nizti  in  theae  teeth,  The  last  molar  in  each  range, 
owing  to  its  late  appearance  through  the  gums^  is  called  the  min-iom- 
tooth,  dens  sapieuticB.  The  crowtia  of  the  molar  teeth  are  low  and  cuboid 
in  their  general  form.  Their  outer  and  inner  Eutfacea  are  convex,  but 
the  crowns  are  rather  flattened  Iwforo  and  behind.  The  grinding  eurface 
ia  nearly  Bijuare  in  the  lower  teeth,  and  ibomboiiial  in  the  upper,  the 
comers  being  rounded  off:  it  ia  not  smooth,  but  is  provided  with  four  or 
five  tribedral  tubercles  or  cusps  (whence  the  nante  of  multiciupidati),  sepa- 
rated from  each  other  by  a  crucial  depression.  The  upper  molarii  have 
four  cuapB  sitiuttid  at  the  angles  of  the  masticating  surface  :  of  these  the 
internal  and  anterior  cusp  is  the  largest,  and  is  frequently  connected  with 
the  posterior  external  cusp  by  a  low  oblique  ridge.  In  the  upper  wis'lom- 
teeth,  the  two  iutenuil  tubercles  are  osually  blended  together.  The  crowns 
of  the  lower  molars,  which  are  larger  than  those  of  the  upper,  have  Bve 
cusps,  the  ailJittonnI  one  being  placo<l  between  tho  two  posterior  ousps,  and 
rather  to  the  outer  side  ;  this  is  especially  evident  in  the  lower  wisjom- 
l6eth,  in  which  the  orown  is  smaller  and  rounder  than  in  the  otheia.  The 
Jangi  of  all  the  molar  teeth  are  multiple.  In  the  two  anterior  molars  of 
tho  upper  jaw,  they  are  three  in  number,  viz.  two  placed  eitenially,  whicll 
are  short,  divergent,  and  turned  towards  the  nutnirn  of  the  superior  mas- 
Qlft ;  and  a  third  or  internal  fang,  which  is  larger  aud  longer,  and  is  directed 
towards  the  p-iiato,  the  posterior  border  of  which  extends  as  for  back  as  that 
of  the  posterior  external  fang.  This  third  fang  is  often  slightly  grooved, 
espedally  when  the  two  iutemal  cusps  are  very  di'itiuct,  and  sometimes  it 
is  divided  into  two  smaller  fangs.  The  tuo  anterior  molar*  of  the  loner 
jaw  havQ  each  two  fangs,  one  anterior,  the  other  posterior,  which  are  broad, 
compressed,  aud  grooved  on  the  faces  that  are  turned  towards  each  other, 
as  if  each  consisted  of  two  fangs  fused  together  :  they  have  an  inclination 
or  cnrve  backwards  in  the  jaw,  and  are  slightly  divergent,  or  somi^tinios 
parallel,  or  even  nearly  in  contact  with  each  other:  moro*rarely  oneorboth 
of  them  is  divideil  into  two  smaller  fangs.  In  the  wisdom-teeth  of  both 
jaws  tho  fangs  are  often  collected  into  a  single  irregular  conical  mass,  which 
is  either  directed  backwards  in  the  substance  of  the  jaw,  or  curved  irregu- 
larly :  this  composite  fang  sometimes  shows  tracos  of  subdivision,  and  there 
are  occasionally  two  fangs  in  the  lower  tooth  and  throe  in  the  upper. 

The  bicuspid  and  the  molar  teeth,  from  the  breadth  and  uneven  form  of 
their  crowns,  are  fitted  for  bruising,  crushing,  and  grinding  the  food  in 
niastication. 

The  rnnge  of  teeth  in  each  jaw  forms  a  nearly  uniform  curve,  which  iii 
not  broken  by  any  intervals,  as  is  the  case  in  the  dental  apparatus  of  many 
animals,  even  in  the  Qiiadrumana.  The  npper  dental  arch  is  rather  wider 
than  the  lower  one,  so  that  tho  teeth  of  the  upper  jaw  slightly  overhang 
thuso  of  the  lower.  This  is  owing  principally  to  the  fact  that  the  lower 
teeth  are  placed  cither  vertically,  as  in  front,  or  are  iuclined  somewhat 
inwards,  as  is  seen  behind  and  at  the  sides,  while  the  cDrrespotiding  teeth 
of  the  npper  jaw  have   on  inclination  forwards  in    front,   and  ontworda 
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bohiiiJ,  While  thtre  in  a  slight  Jiminulion  in  Urn  height  of  the  eipoHad 
parts  of  the  teeth  from  the  incisors  backwunis  to  the  wUdom^teeth,  there  U 
in  man  a.  geuernl  uiiiforiuity  in  tho  amount  of  projection  of  the  crowm 
throughout  the  whole  aeries.  In  consoquenca  of  the  large  proportion ata 
breatlth  of  the  upper  ccutnJ  inoLsora,  tho  other  teoth  of  the  upper  jaw  are 
thrown  somewhat  outwards,  bo  that  in  cloiitre  of  the  jaws  the  caoine  And 
bicuspid  teeth  come  into  contact  partly  with  tho  oorrea  poo  ding  lower  teeth 
and  partly  with  thoae  next  following  ;  and  in  the  cone  of  tho  molar  teeth 
each  cusp  of  the  uppor"lies  behind  the  corresponding  cusp  of  tho  lower 
teeth.  Since,  however,  the  upper  wisdom-teeth  are  Emalier  than  those 
below,  tho  dental  ran^'es  terminate  behind  nearly  at  the  same  point  in  both 
jaws. 

The  MUk-leeth.  — the  temporary  incisor  and  canine  teeth  resemble  those  of 
the  permanent  aet  in  their  general  form  ;  but  they  are  of  smaller  dimen- 
sions. The  temponuy  molar  teeth  preseut  some  peauliarities.  The  hinder 
of  the  two  is  much  the  larger  ;  it  is  the  largest  of  all  the  milk-teeth,  and 
iB  larger  even  than  the  second  permanent  bicuspid,  by  which  it  is  afterwards 
replaced.      Tile  ciiPio;»  of  tho  first  upper  milk  molur  has  only  throe  cusps. 


Fig.  5  12, 


?1 


(two  exteruid  and  one  internal  ;  that  of  tho  second  bos  four  distinct  otinps. 
The  Srst  lowor  temiiomry  tuolur  baa  four  cnsps,  and  the  Eecoud  live,  of  which 
in  the  latter  case  three  are  oiternaL  The  fangt  at  the  temporary  molars 
resemble  those  of  the  permanent  sot,  but  they  are  smaller,  and  ore  more 
divergent  from  tho  neck  of  tho  tooth, 

Styticturc. — On  making  a  Bectiou  of  a  tooth,  the  bard  Kubetauce  of 
which  it  in  composed  is  found  to  be  hollow  in  the  centre.  The  form  of  the 
cavity  bean  »  general  resemblance  to  that  of  the  tooth  itself:  it  oocupies  tho 
interior  of  ttie  crown,  is  wirluat  ojiposite  to  or  a  little  above  the  neck,  mid  ex- 
tends  down  oauh  fang,  at  the  point  of  which  it  opeus  by  a  small  orifice.  lu 
the  crown  of  the  incisor  teeth  the  cavity  is  prolonged  iiito  two  line  linear 
caDols,  which  proceeil  one  to  each  comer  of  tho  crown  ;  in  the  bicuspid  and 
molar  tootli  it  advances  a  short  distaDce  into  each  cusp.  In  the  case  of  a  root 
formed  by  the  blending  of  two  or  more  fangs,  as  occurs  occaaioniily  in  the 
m-teeth,  each  division  hm  a  separate  canal  prolougud  down  to  its  apex. 


Fl^.  S42.  — MihK  TsBin  ui  tub  Riqut  Sips  < 
a, the  iuoisors;  b,  the  aaniii<iB  ; 


<r  tllB  UrfXN  AND  LoWKK  Jim. 
e,  tho  molar  teeth. 
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The  cpntrul  cavity  of  a  tooth  b  ealieil  the  pulp  cariiy,  because  it  ia  oooujiieil 
imd   accurately  fjllod   by  a  aoft,  liigbly   rascular,  and  (oiiBitivti   subHtauoe, 


Fig.  G43. 


Fi^  E43. — Sections  or  in  Incisoi  tuD 

MOLIB  TOOTU. 

Thfl  longitiidinaJ  lectiana  ihnw  the  who[e 
"  tbo  pulp  carity  in  tfafl  indsor  aad  molar 
eth,  its  aitemioa  upwards  within  tbe  crowa 
I  ita  prolDogatioD  downwards  indo  tbfi  fikoga 
^th  the  flinikLl  aperture  at  th^  pumt  of  each  ; 
beae  mnil  the  croiA  aection  flhow  the  relation 
IbE  deatine  and  enamel. 


called  the  dental  putp.     Thia  pulp  oon- 

uBta     of    areolar     filanienta,    amongat 

which  uiimerau!)  nuclei  and  ceDa  arc  rendered  fiaihla  by  the  ocUan  of  acetic 

acid.      It  U  well  supplied  with  vessels  and   iierTea,  which  are  derived  from 


k 


Pig.  H<.— Maoniptbl  I.oNorrcriiNiL  SicfTIoB  of  1 
BiODai'iD  TuoTB  lafter  Reliiua). 

Ibe  ivurj  or  dentine,  abou-iDg  tlie  dinvtton  and  pri- 
'carrea  of  tbe  dental  tufauli ;  2,  the  pulpcavitj  with 
the  amall  apertnng  of  the  tuliali  into  it ;  3,  the  »iaeiit  or 
cmala  pttroas  cuT^'ing  tbe  (nag  ai  high  ns  the  harder  of 
tba  enamel  at  the  neck,  eiLhibiting  lacuuie  ;  i,  the  enamel 
nstiDg  (HI  tbe  dentine  ;  thia  lua  been  worn  awa^  bjr  use  froiu 
upper  part. 


Fig.  644. 


Itbei 
the  internal  maiillary  artery  and  the  fifth  pair,  and 
vhich  enter  the  cavity  through  the  amall  aperture 
at  the  point  of  each  fang. 
The  Bi>lid  portion  of  the  tooth  is  composed  of 
thrise  distinct  aubstanoes,  vtz.  the  proper  dental 
Cubstance,  icory  or  dtnlint,  the  enamel,  »ud  tho 
eemeni  fir  tncsta  petroaa.  The  dentine  constitutes 
by  for  the  larger  part  of  the  hard  «ab»tauce  of  a 
torith  :  the  enamel  is  found  only  upon  the  exposed 
put  o[  crown  ;  and  the  cement  covers  with  a  tliiu 
layer  the  surfuce  of  the  implanted  [lortion  or  fang. 

I A  fourth  variety  of  tissue,  oiteodeniiue,  is  formeil 

^^ftvithin  tbe  dentine,  &t  the  expense  of  the  pulp,  as 
^^Bage  advances. 

^^m  A.  The  dentine,  (Owen,)  forming  the  princij>al 
^BlnasR  or  foundation  of  the  body  and  root  of  a  tooth, 
gives  to  both  of  these  parts  their  general  form, 
and  iinmodiately  encloses  tho  central  cavity.      It 

resembles  very  compact  bone  in  ttx  general  aspect  and   chemical  relations, 
but  is    uot  identical  with  it  in  structure,  or  in  the   exact  proportions  of 
earthy  and  niiimal  oinstitneuts. 

Acconliiig  to  the  analyses  of  Borzelius  and  Bibra,  the  dentine  of  human 

conaists  of  28  parts   per   oent.  of  animal,  and  ~2  of  earthy  matter. 

le  former  is  resolvable  into  gelatin  by  boiling.      The  oompoaition  of  ihe 

latter,  according  to  Bibra,  iaaa  follows,  viz.,  phosphate  of  lime  CG'7  per  cent., 

carbonate  of  lime   3 '3,  phoaphate  of  magnesia  aud  other  saltii,   iiK-luding  a 

triice  of  fluoride  of  caloiuiu,  1'8.      Bcrzeliua  found  5 '3  carbonate  of  Lme. 

S  I 
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THE  TEETH. 


Examineil  under  the  micro- 
■cope,  dontina  ii  B»eu  to  cousibt 
of  au  iiumeiiso  number  of  very 
Sue  tul>eg,  imbed  deil  cloaely 
together  in  a  hard  iutertubular 
mati'ix,  and  having  the  appear- 
ance of  passeseing  tlistincl  parie- 
ten.  TheBU  deiilat  tubulrt  opeu 
at  their  inner  enda  into  the  pulp 
cavity,  the  wall  of  which  pre- 
BButa  very  nuioeroua  minute  ori- 
fices ovor  the  whole  of  iti  inner 
Hurfftce.  From  thence  they 
pMs    in     a     radiated      manner 

Fig.  filG.— SicTioKs  Of  Diirtm 
(fium  Kolliker). 

A,  highljmagiiiRedcrosamtioiu  of 
Ibu  luboli  of  dentine.  '-^  »•  fro"" 
a  [Wrt  in  which  tlie  tabuli  are  very 
olooely  act ;  b,  froni  a  put  wbeni 
the;  are  vMel;  set 

B,  iQDnitudLua)  MctioD  oF  tha  roal. 
—  a,  theiloQlal  tubea  Dear  the  iuusr 
■nrfaw  of  Ibe  dcntiiie  with  fev  talinli ; 
b,  (ubdivlBioa  of  labuli ;  c  luaped 
diapotitioD  uf  tbe  tubuli ;  d,  gninular 
Ujer  ooiuiiting  of  email  deulal  glo- 
bnlea  nt  the  margin  of  the  dflUtiue ; 
«,  lar-UQiB  at  the  mueat,  odq  of  tbem  1 
coDDoukd  bj  tubals  vitb  tbtvo  of  the 
deaLiufl. 

through  every  part  of  the  iT(ff7| 

towards  ita  periphery.  In  th*j 
upi'er  portion  of  the  crown  tb^l 
have  a  vertical  direction  ;  but 
taworda  the  aideB,  and  in  the 
neck  and  root,  they  beooma 
gradually  oblique,  then  hori- 
zontal, and  are  finally  even  in- 
clined downwards  towarda  the 
point  of  the  fang.  The  coumo 
of  the  tubulee  ia  not  alraight, 
but  each  deaoriboa,  in  passing 
from  the  central  to  tha  peri- 
pheral part  of  the  dentine,  two 
or  three  gentle  curves  (primari/ 
curvatures,  Owen),  and  is  Iw- 
aides  bent  througbont  ita  wholu 
length  into  numerous  fins  uudu- 
lationa,  which  follow  clos(^ly  one 
upon  Another  ;  these  are  the 
KCondafy  ourvalurea.  The  cur- 
vaturca  of  adjacuut  tubules  ao 
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for  con¥BpoD<l,  th&l  the  tubM  are  on  the  whole  nearly  parallel,  boiug  only 
slightly  divergent  aB  they  pajs  towards  the  surface  ;  aiul  us  thay  divide 
BOT«ral  times  dichotomouBly,  and  at  firat  without  being  much  diminished  in 
siEe,  they  continue  to  occupy  the  subatauco  of  the  dentine  with  neiLrly  equi- 
diatiuit  tubes,  and  thus  produce,  when  aeeD  in  fine  sections  of  the  tooth 
made  parallel  to  their  couiso,  a  striated  appearance,  fts  if  the  dentine  were 
made  up  of  fine  parallel  fibres.  The  concurrenca  of  many  of  these  parsllel 
curvntares  of  the  dental  tubuli  produces,  by  the  mannef  in  which  they 
reflect  the  light,  an  appearance  of  concentric  undulations  in  the  tlentiue, 
which  may  be  well  seen  with  a  low  magnifying  power.  This,  however,  is 
not  to  be  confauDde<l  with  another  set  of  curved  marks  called  contour  lines, 
which  depend  on  couditiona  of  the  matrix,  and  will  be  afternards  described. 
The  average  diameter  of  each  tubule  near  ita  inner  and  larger  end  is  ^  j'<rE  ^ 
of  an  inch,  and  the  distance  between  adjacent  tubules  ia  about  two  or  three 
times  their  width.  (Retzius.)  Prom  their  sides  numerous  immeasurably 
fine  branches  are  given  off,  which  penetrate  the  liard  iutertttbulor  substauoa, 
where  they  either  anastomose  or  terminate  blindly.  These  lateral  ramusclus 
are  said  to  be  more  abundant  in  the  fang.  Near  the  periphery  of  the  ivoiy 
they  are  very  numerous,  and,  together  with  the  main  tubules  tlieineelves, 
which  there,  by  rapid  divUioQ  and  subdivision,  alfio  become  very  fini^,  ter- 
minate by  joining  togethEr  in  loops,  or  end  in  little  dilatations,  or  in  the 
cella  of  the  granular  layer  to  be  described. 

The  dental  tubules,  when  highly  magnified,  appear  like  dark  lines 
against  transmitted  light,  but  are  white  when  seen  upon  a  black  ground. 
Their  tubular  character  is  proved  by  the  fact  that  ink,  or  other  coloured 
fluids,  together  with  minute  bells  of  air,  con  be  made  to  pass  along 
them,  ill  sections  of  dry  teeth.  Their  waits,  in  transverse  sections,  may 
often  appear  thicker  than  they  are  in  reality,  owing  to  a  certain  length  of 
the  tubes  being  seen  in  the  section  :  but  if  the  orifice  of  the  canal  is 
brought  exactly  into  focus,  the  wail  appears  as  only  a  very  thin,  yel- 
lowish border;  and,  indeed,  KoUiker  deuios  the  existence  of  any  wall 
distinct  from  the  matrix.  From  the  researches  of  Nanuiyth,  Tomes  and 
Kulliker,  it  appears  that  in  the  recent  state  the  tubules  are  filled  with 
substance  (dental  fibres),  continuous  with  the  pulp  of  the  tooth  ;  and  it  is 
suggested  by  Tomes  that  this  is  not  only  subservient  to  the  nutrition  of 
the  dentine,  but  probably  also  confers  on  it  a  certain  degree  of  sensibility. 
It  has  been  noticed,  indeed,  that  the  dentine  is  more  sensitive  near  the 
surface  thno  deejior  in  its  substance, -^ — a  fact  not  easily  intelligible  on  the 
BUppoaition  that  the.  sentient  tissue  in  confined  to  the  pulp  cavity. 

In  (be  temporary,  and  sometimcB  even  in  the  perraanont  teeth,  the  lubules  ar« 
eonslrivlcil  at  short  inlervalA,  bo  as  to  present  a  monilifimi  uhurauter.  The  lerminal 
brancbcB  of  tubules  arc  ot^casioually  sei^ii  to  pa^s  on  into  the  i-v^ment  whivh  covers  the 
^g,  and  to  communtestc  with  the  small  rsniitied  canals  of  the  i^haraeterisric  Iscudu; 
foand  in  that  oescaus  layer.  Tubules  have  likewise  been  obscrvrd  by  Tomei  passing 
on  into  the  enamel,  more  especially  in  tBe  teeth  of  marsupial  animals,  but  in  a  less 
marked  degree  in  human  teeth. 

The  iiUertuUiIar  tulistanct  ia  translucent.  The  animal  matter  which 
mmnins  in  it,  after  the  earthy  matter  has  been  removed  by  an  acid, 
exhibita  a  tendency  to  tear  in  the  direction  of  the  tubules,  but  ia  iu  reality 
ft  homogenons  substance,  deposited  in  a,  laminated  manner.  This  was 
■hown  by  Sharpcy,  who  observed  that  in  the  softened  teeth  of  the  cachalot 
or  sperm  whale  the  animal  substance  was  readily  torn  into  fine  lamellie, 
disposed  parolU'lly  with  the  btemal  surface  of  the  pulp  cavity,  and  there- 
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fore  serosa  thi^  direction  of  the  tubulca.  In  these  lamellie  the  Ecctioua  of 
the  tubules  nppeared  as  rouuJ  or  oval  apertures,  the  lamelkB  haviug  the 
a«Tim  relation  to  the  tubules  as  those  of  true  bone  to  the  canalicult.  The 
Bame  teiidenc;  to  lamiuation  ma;  be  exhibited  by  boiling  a  longitudiual 
seotiou  of  tooth  with  caustic  potash,  after  which  it  preseuta  closely  set,  short, 
Aud  regular  fissures,  lying  at  right  angles  to  the  tubules,  throughout  the 
tjjteat  of  the  dontine.      (Cloland). 

Pig,  nts. 


Fig.  516, — YE£TicaL  Sectiok  or  TBI  rpFitit 
Part  of  ah  Ikoiso*  Tooth  (from  Kol- 
Ulcer).     { 

a,  Lhe  pulp-orit;  ;  b,  ieatiat  or  tnbular 
ruUUdk  ;  e,  arch«(l  wutour  lines  vitb  inl«r- 
gktbiilar  Bpacea  ;  c^,  c^EDflul ;  f.  taAiuA  witit 
au  inJif»tliiiu  of  Ibe  directJoii  uf  Ibo  minnma  ^ 
/,  Mtoured  liues  of  the  coaiuel. 

Pig.  EJ7,— A  Shall  Poktiob  o»  t&k  Daarnii 

WITB     IvTRBOLuSHLAJt     SpAOKB     (fraiD     HlH- 

liker).      »^ 
1 

b,  lbs  tahnlea  ;  c,  the  iotergtobulw  Bfuem 

filled  Hi  til  sir, 


A  louiiuattHl  structure  of  a  more  distinct  description  hu  been  observed 
in  the  dentine  of  the  crowu,  giving  rise  to  the  appearsucea  in  longitudinal 
sectiuus  termed  contt,ur  lines.  Czcmiak  states  that  traoirerse  eectioiu  of 
the  tooth  present  couccntric  lines  resembling  the  year-rings  of  urooJ  :  and 
Salter  has  shown  that  decalcified  specimens  readily  break  up  in  these  lines; 
the  crowns  of  the  teeth  consisting  of  a  seriea  of  superimposed  hollow 
cones  :  the  intervals  between  their  strata,  in  longitudiital  sections,  appearing' 
as  contour  niarkings,  in  transverse  sections  as  anuul&r  lines  ;  iu  both  cases 
corresponding  with  the  surface  of  the  jMlp,  ua  it  existed  during  the  forma- 
tion of  the  tooth.  The  contour  tnorkiugs,  when  examined  with  the  micro- 
scope,  are  seen  to  be  caused  by  irregidaritieH  of  the  iutertubular  tiasua, 
which,  opposite  these  marks,  presentd  the  appoarauoe  of  spaces  or  elefta 
bounded  by  gtobulur  mosses  of  the  ordinary  tubular  and  deuae  sulutanee. 
These  globules  vary  in  «iae  from  ^^tl"  **>  TO  i  a  0  **•  of  an  inch  ;  the  largeat 
being  iu  the  crown,  the  smallest  iu  the  fajig.  The  tubuU  pusii  through  thne 
ir'' '  vid   appear  to  be  coutiuuoua  in  direction  across  the  interspaow 

■bulo  tu  another. 
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Another  kind  of  irregularity  in  the  atruetiire  of  the  Jentino  girea  riu  to 
the  ^aniilar  layer  of  Purkinja  ;  the  peeuUarity  of  wliioh  confiista  in  the 
presence  of  a  number  of  mlnuta  cell-like  cavities,  which  brenk  iip  the 
anifonuity  of  the  matrix,  and  by  bntnchea  annstomose  one  with  another 
and  receive  tenninatiODB  of  dent&l  tubuli.  They  ore  found  principally  in 
a  layer  beneath  the  cement,  and  alHo  beneath  the  enameL  The  circum- 
stance of  their  forming  connections  with  the  tnbulea  points  to  a  difference 
in  nature  between  these  cavitjes  and  the  much  larger  interglobular  spaoea. 

The  Burfaco  of  the  dentine  where  it  is  in  con- 
tact with  the  eoamel  is  marked  by  undulating 
groovefl  and  ridgea,  and  also  by  numerous  minut« 
hexagonal  depressions,  to  which  the  microscopic 
fibres  of  the  enamel  are  accurately  adapted, 

B.  The  enamel  is  that  hard  white  covering 
which  encrusts  and  protects  t)ie  exposed  portion 
or  crown  of  a  toolh.  It  is  the  hardest  of  all  the 
dental  tissues,  but  it  is  gradually  worn  down  by 
protracted  use.  It  is  thickest  ou  the  grinding 
turface  and  cutting  edges  of  the  t«eth,  and  be- 
oomet  gradually  thiuoer  towards  the  neck,  where 
it  oeMM.      Its  extent  and  thickness  are  readily 


Pig.  SIB.— This  SMnna  or  taa  Bnimi.  im  i  P*iit 
or  TBI  DuTISi  (rrom  Kolliker).     ii2 

a,  cntienlu-  pellicle  or  the  onamel ;  b,  eoaniel  Gbrea  or 
ealuEQTiA  vith  Gsnaret  hetveea  them  and  cniBB  etriflj  ;  c» 
larger  cavitifS  id  the  euaQiel  comntunii'atiDg  with  tho 
eitrcmitJcs  of  ujme  of  th«  tabali  {d}. 

seen  on  charring  the  tooth,  by  which  the  dentiite 

becomes  blackened,  whilst  the  enamel,  owing  to 

the  very  small  quantity  of  animal  matter  in  its 

composition,  remains  white.     According  to  Bibra 

it  contains  of  earthy  constituents  96 '5  per  cent., 

viz.  phosphate  of  lime  with  traces  of  fluoride  of 

calcium  80 'd,  carbonate  of  lime  4*4,  phosphate 

of  magnesia  and  other  salts  1*3  ;  and  has  only 

3*5  per  cent,  of  animal  matter.      BerEelins,  however,  gives  the  proportion 

of  carbonate  of  lime  as  8,  and  of  animal  matter  aa  only  2  per  cent. 

The  enamel  is  made  up  entirely  of  very  hard  and  dense  microscopic  fibres 
or  prisms,  composed  almost  wholly  of  earthy  matter,  arranged  olosely  to- 
gether, side  by  side,  and  set  by  one  extremity  upon  tho  subjacent  surface  of 
the  dentine.  On  tho  summit  of  the  coronal  portion  of  the  tooth  these 
enamel  fibres  ore  directed  vertically,  but  on  the  sides  thoy  are  nearly  hori- 
zontal. As  seen  in  a  section  they  are  disposed  in  gently  waving  lines, 
parallel  with  each  other,  but  not  so  regular  as  the  curvatures  of  the  tubuli 
of  the  dentine,  with  which  they  have  no  agreement.  The  concurrence  of 
these  parallel  cnrvatures  produces,  as  in  the  cane  of  the  dentine,  an  appear- 
ance of  conoeiitrio  undulations  in  the  enamel,  which  may  bo  seen  with  a 
lens  of  low  power.  A  series  of  conoentria  lines  is  likewise  to  be  seen 
crossing  the  enamel  fibres,  as  the  contour  lines  cross  the  dentine  :  these  ore 
termed  colowrfd  Hnes  from  their  brown  appearance,  but  they  seem  rather  to 
depend  on  lamination  than  on  pigmentary  depoHit.  Minute  jinsures  not 
unfreiuently   oiist   in   the   deep  part  of  the   enamel,   which    run   between 


790 


THB  TEETH, 


clustsTB  of  the  fibres  down  to  the  surface  of  the  dentine  ;  uid  other  mach 
larger  aaA  more  evident  fiHHures  are  often  observed  lending  down  from  the 
depressions  or  erericea  between  the  ciisps  of  the  molar  itnd  premolar  t«eth. 
The  Burffuse  of  the  euamel,  especially  in  the  milk-teeth,  is  marked  hf 
tnDSTerse  ridgeu,  which  may  be  distinguished  with  a  common  magniffiug 
glass. 


ms.si9. 


Pig.  SW. — EsiirtL  FiBBBS  (from  Kalliter).    "S 

A,  fragiaeiitB  and  lingle  Gbrcn  of  the  Fnnniel,  isDlitteil  ^J  tlia  sctioD  of  hj'drot'hlone  Mid. 
U,  Buiface  of  ft  emi!]  fraernent  of  euamel,  sbaving  the  liciagonal  ends  of  the  Gbm. 

The  enamel  fibres  have  the  form  of  solid  heiagonnl  priams.  Their  d'uk- 
roeter  Tsries  sliglitly,  and  is  onlinarilf  about  ^g,,tti  of  an  inch.  They  are 
marked  at  small  intervals  by  dark  tranaverse  Unes.  According  to  Tomss, 
the  fibre  is  not  in  all  coses  solid,  but  has  occasiouaily  an  extremely  minute 
cavity  in  part  or  in  the  whole  of  its  lengch,  which  is  best  seen  in  newly- 
developed  enamel,  but  is  also  visible  in  adult  teeth.  The  tDiier  ends  of  the 
prisms  arc  implanted,  aa  it  were,  into  the  minute  hexagonal  depresiioua 
found  on  the  surface  of  the  dentine,  whilst  the  outer  ends,  somewhat  larger 
in  diameter,  are  free,  and  present,  when  examined  with  a  high  magnifying 
power,  a  tesselated  appearance. 

When  submitted  to  the  action  of  dilnt«  acids,  the  enamel  is  abnoat 
entirely  dissolved,  and  leaves  scaroely  any  discernible  traces  of  animal 
matter.  Near  the  deep  surface  this  is  rather  more  abundant,  according  to 
the  observations  of  llutzius,  who  ooncoived  that  it  there  aided  in  fixing  the 
enamel  fibres.  By  the  action  of  on  acid,  the  enamel  of  newly-formed  or 
■till  growing  teeth  may  be  broken  up,  and  its  structural  elements  more 
eanily  distinguished.  The  prisms  are  thou  fouud  to  have  interposed  between 
them  a  delicate  membranous  structure,  forming  sheaths  in  which  the  cal- 
onreoiiE  matter  is  depoHited.  As  this  latter  accumulates,  the  membranous 
Rtructure  Ijccoiues  almost  or  entirely  obiiteratotl,  and  the  now  earthy  priania 
»re  inseparably  consolidated.  Each  membranous  sheath,  according  to  Tomes, 
contains  a  tine  of  granular  cells  or  mosses,  arranged  in  single  series  Uke  the 
■arcouB  elements  in  muscular  fibres,  and  thus  occasioning  the  transverse 
markinKs. 
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It  is  also  foniK],  on  treatmeot  with  acid,  tlidt  a  rery  thin  membraDe 
oUled  bj  Kolliker  "cuticle  of  the  enamel," — and  hy  Busk  anil  Huxley 
"Jfiumyth'i  mtmbrant"  {atter  its  discoverer),  outirelj  covers  the  enamel  upon 
its  outer  surface.  This  membrane,  which  is  calcified  in  the  natural  state, 
forms  a  protective  covering  to  the  enamel.  Berzelius  and  Retzius  say  that 
a  similnr  membrane  also  exists  between  the  enamel  and  the  dentine,  but 
KoUiker  has  been  nnable  to  find  any  in  that  situatinn. 

o.  The  cnula  pcfroia  or  ctment  ii  the  third  substance  which  ent«n  into 
the  formation  of  the  teeth.  This  is  a  layer  of  true  bone,  slightly  modified 
in  structure,  and  inreatiug  that  port  of  the  dentine  which  is  not  protected 
bj  the  eiiameL  It  covers  the  whole  fang,  townrds  the  lower  end  of  which 
it  becomes  gradually  thicker,  and  is  especially  developed  at  the  apei,  and 
along  the  grooves  of  the  compound  fangs.  Besides  this,  the  calcified  mem- 
brane or  cuticle  on  the  surface  of  the  enamel  has  been  regarded  by  Vftrionj 
writere  as  &  coating  of  cement  in  that  situation,  the  representative  of  the 
coroniil  cement  on  the  oompoond  teeth  of  many  herbivorous  aniniaU.  A* 
life  advances,  the  ccmetit  generally  becomes  thicker,  especially  near  the 
apex  of  the  fang,  where  it  sometimes  blocks  up  the  orifice  leading  into  the 
pulp  cavity. 

The  cniBta  petrosa  contains  cells  and  canaliculi  resembling  those  of  bono  ; 
they  are  placed  lengthwise  around  the  fang,  and  give  off  minute  radiated 
ramifications,  which  ore  often  found  to  proceed  from  one  side  only  of  a  cell, 
towards  the  periodoutnl  surface  (Tomes).  In  the  deeper  layers  of  tha 
cement  the  fine  canaliculi  sometimes  anastomose  with  some  of  the  termiual 
tubules  of  the  subjacent  dentine.  Where  the  cement  is  very  thick  it  may 
contain  vnnculnr  canals,  analogous  to  the  Haversian  caitaU  of  bone.  On  the 
deciduous  teeth  the  cement  is  thinner  and  contains  fewer  colla.  It  Iim  been 
shown  by  Sharpey  that  perforating  fibres,  similar  to  thnse  of  ordinary  bone, 
ma  abundantly  through  the  cement.  In  chemical  composition  it  resembles 
booe,  and  contains  30  per  cent,  of  animal  matter.  The  cement  is,  according 
to  Bomer<<xtreme]y  sensitive  at  the  neck  of  the  tooth,  if  it  be  exposed  bj 


Pig.  650. — SionoH  OF  i  Portio!!  or  rns  DinTrae  akd  Ckhbiit  yaoM  Tea  Miniii.B  or 
THE  Boot  or  am  Iscisoa  Tooth  (from  Katliker).     'Ji: 

a,  dental  tabnii  r«nifjing  and  t«nDinstiag.  soma  of  them  in  the  inlcrRlobalar  apacpji 
(b  and  c),  whioh  renemble  eomevhst  hone  loennjo  ;  if,'  inner  lajer  ef  the  cement  with 
numeEUaa  closel;  Kt  esnaliculi ;  t,  outer  Injet  of  ceineQt ;  /,  lacuoie  ;  g,  canalicaH. 


retnction  of  ths  gum.  B;  its  oonuectioD  with  tfae  gancka^g  loma- 
bran'iUJt  rtnictures  it  contributes  to  fix  the  tooth  Lo  the  lodet.  It  is  the 
■eat  of  the  l>oii^  growths  or  exostoaes  •ometiines  foosd  upon  the  teeth. 

D,  Oateoclentiao  (Owen),  secotutary  dentiM  (Tomei),  or  the  fcoriiy  ivbtlanet 
of  Blumenbach,  ia  a  hard  substance  which  begins  to  ba  depoeited  on  the 
tuner  curfoce  of  the  dentine  after  the  ago  of  twentjr  jran  or  later,  to  that 
the  central  cavity  of  a  tooth  becomes  gradually  diniiiiishod  in  bio,  whilst 
the  jiulp  slowly  shrinks  or  diaappeara.  This  additionid  substanoe,  fonoerly 
regarded  as  an  extension  of  the  cement  into  the  interior  of  the  tooth,  haa 
been  shown  to  have  a  distinct  etmcture,  in  part  resembling  dentine,  aitd  in 
pHxt  bono.  It  is  trnTorsed  by  canals,  which  contain  blood-TeBCila,  and  are 
snrrounded  by  concentric  lamellio,  like  the  Harenian  canals  of  bone^  From 
these  canals,  numerous  tabules  radiate  in  all  directions,  largor  than  the 
oaualiculi  of  bone,  resembling,  in  this  rexpect,  and  also  in  their  mode  of 
ramificatioa,  the  tubes  of  the  deutiue.  This  newly  added  structure  may  or 
may  not  coalesce  with  the  previously  formed  dentine  ;  it  appears  to  be  pro- 
duocd  by  ft  slow  convendoD  of  the  dental  pulp. 

Among  siiGcisl  works  on  the  teeth  ma;  he  naticed,  lietrins,  in  Mllller'e  Aichir, 
IBST;  Niuniylh,  Itescarches  on  the  Teeth,  1839;  Owen,  Odonlographj'.  1810-<5; 
Tome*,  Loctnres  on  Denial  Phjuiology  and  Sanfery,  I84S.  also  in  the  PtiiL 
TraiiwmtinnB,  1848  and  1850,  and  in  Quart,  Journ,  of  Micr.  ftcieoce,  18S0  ;  5»Il«r. 
in  Quartcrljf  Journal  of  JlicroBcopie  Science,  1853,  in  Gnj's  Ifoapilal  Reports,  thinl 
«orip-,  vol,  i. ;  and  in  Trana.  Path.  Son.,  1854  and  185S ;  Cicrmak  in  Zeiticbrift  fir 
wliiienseli.  Zoologie,  1860  ;  Hoxloy  in  Quarterly  Joomal  of  Microscopic  Scienoe,  1853. 
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Although  the  general  phenomena  of  the  growth  and  succession  of  Uie 
teeth  hiul  recoived  considerable  attention  from  a  variety  of  anatomwti,  the 
obwirvatious  of  Arnold  and  Cioodsir,  made  independantly  of  each  other,  more 
ospeoially  the  latter,  were  the  first  to  givo  precision  to  our  knowledge 
ooncvruing  their  origin  and  the  earlier  stipes  of  their  formatiou.  Mote 
recent  roaearches  have,  it  is  tnio,  shown  that  their  acoouiit  of  the  primor- 
dial condition  of  the  dental  garina  may  require  some  modification  ;  but 
iioverlhelcss  those  authors  were  the  first  to  establish  the  primordial  cod- 
uection  of  the  teeth  with  the  mucous  membrane  covering  the  edges  of  the 
inaxiltuiy  nrchos,  and  GooJsir  was  the  Grat  to  give  a  conaiateut  view  of  the 
oarlior  ateps  of  the  formative  process  in  the  temporury  and  permanent  series 
lit  tottli.  (Arnold  in  Solzbiirger  Med.  Zeitung,  1831  ;  Goodair  in  Edin. 
M&l.  and  Surg.  Journal,  1839.)  The  changes  which  take  place  in  the 
liouiii  of  the  jaws  relate  only  to  the  formatiou  of  the  aockets  of  the  teeth. 
In  lliuir  earliest  condition  those  bones  jvesent  no  appearance  of  alveoli, 
fant,  concurrently  with  certain  ohjuigM  in  the  mucous  membrane,  to  ba 
immediately  described,  a  wide  groove  is  developed  along  the  edge  of  the  jaw, 
whioh  groiiually  becomes  deeper,  and  is  at  length  divided  across  by  thin 
bony  partitions,  so  as  to  form  a  seriea  of  four-aided  cells.  These  bony  septa 
are  not  distinctly  formed  until  near  the  fifth  month  of  ftetol  life.  By  the 
sulisequout  growth  of  the  bone,  these  cavities  or  loouli  are  gradually  closed 
round,  except  where  they  remain  open  at  the  edge  of  tlie  jaw.  By  the  end 
of  the  sixth  month  they  are  distinctly  formed,  but  continue  afterwards,  in 
projiortion  to  the  growth  of  the  teeth,  to  increase  in  size  and  depth,  by  the 
midilion  of  now  matter  which  widens  and  deepens  the  jaw. 

T)ie  first  atages  in  the  development  of  the  tooth,  ns  observed  by  Aroold 
and   Goodsir,  cousist   of  oertain  olianges  in  the  mncoua  membrane  oorer- 
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ing  the  borders  of  the  mmillra.  About  the  Hixth  week  of  embryonic  life, 
»  depreBsion  or  groove,  liaving  the  form  of  a  horse-shoe,  appears  along 
the  edge  of  the  jaw,  in  the  mwcoua  roembraiie  of  the  gum  ;  this  is  the 
primitire  dtntal  ffrooit  (Goodsir).  From  tlia  (loor  of  this  groove  (supposed 
to  be  represeiited  in  a  transverM  leclion,  in  the  diagrammatic  figure  551,  1) 

Pig.  ML 
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Fig.  ESI.— DuOKlHltATlO  OOTLTHEBOt  SEaTtonBTaaUDIH  THE  DlKTAC  tiltUU  AMD  B«CF, 

il  Di»rKii«MT  Stioes  r,i  DKHttoPMKST  (from  Goodair). 

1,  the  primiti'e  denial  gronre  of  the  }:um  cat  turosa  la  u  fivtas  of  abont  >!i  weeks  :  2. 
A  papillft  risini;  withio  tbo  ileotal  groove  ;  3,  4,  nnd  5,  represent  the  folliL-ular  Rtage  in 
which  the  pnpilb  (nr  fntnre  tooth-polp)  ii  tieen  igDlc  within  tbe  follicle,  nnd  the  llpa  of 
the  follicle  or  opcrcctlst  vJTiktieing  towatdn  each  other  pr&dualljr  meet  and  cloie  io  tbo  fol- 
licle ;  5,  may  lie  locked  apcn  u  rcprercnting  the  section  indioatt'd  hj  tbe  liae  a  6,  in  flu. 
559,  thritngh  th«  tac  of  an  incisor  to<j til ^  in  which  a  Innated  deprefision  (r)  is  loft  behind  ; 
in  6,  the  lips  of  the  gronre  an  neen  to  come  together  :  in  7,  tho  uniou  of  the  lipa  being 
complete,  the  fnltiele  becomes  a  closed  sac  i,  containing  the  dental  pulp  p,  and  hartng 
behind  it  the  Innated  depression  c,  now  alao  enclosed,  and  rorming  the  ca>itf  of  reserre 
for  the  germ  of  the  corresponding  permanent  bioth  ;  in  the  remaining  oiitliuea,  S  to  12, 
are  shown  the  eonin>onoeraent  of  the  cap  of  dentine  ou  the  pulp,  the  Bubseiiuent  steja  in 
the  forniati™  of  (ho  milk  tooth,  and  its  eroplion  throngli  the  gnm  (11] ;  alao  the  gradual 
changes  io  the  cavicj  of  reserve,  the  appeatanco  of  its  himinse  and  papilla,  itj)  closure  lo 
form  the  sac  ol  the  permanent  loolh,  its  detcetit  into  the  jaw,  behind  and  below  the  milk 
tooth,  anil  the  long  pediele  (12)  formed  bf  its  upper  obliterated  portion. 

a  serieB  of  ten  papillte,  a»  at  2,  arise  in  sncaeegion  in  each  jaw,  and  couati- 
tute  the  germs  or  rudimentary  pulps  of  the  milk-teeth.  These  pulpa  or 
papillte  are  procensca  of  the  mucous  membrane  itself,  and  not  mere  eleva- 
ticnis  of  its  epithelium.  The  order  in  which  thoy  appear  is  very  regular. 
The  earlioBt  is  that  for  the  first  milk  molar  tooth  :  it  ii  aaen  at  the  seventh 
week,  as  soou  as  the  dental  groove  ia  formed  ;  at  the  eiijhth  week  that  for 
the  canine  tooth  appears  ;  the  two  incitior  papiliie  follow  neit,  at  about  Iha 
ninth  week,  the  central  one  before  the  lateml ;  lastly,  the  eeoond  molar 
papilla  is  viail)lB  at  the  tenth  week,  at  whiob  period  this,  the  papillary  dai/e 
of  the  rudimoDts  of  the  teeth  is  completed.  The  papilla  in  the  upper  jaw 
appaiir  a  little  earlier  than  those  in  tb«  lower  jaw.  —  In  the  next  place,  the 
margins  of  the  dental  groove  become  thickened  and  prominent,  especially 
the  inner  one  ;  nnd  meinbrauous  septa  or  prolongations  of  the  mucous  mem- 
brane pass  across  between  the  paptUffi  from  one  margin  to  the  other,  so  as 
to  convert  the  bottom  of  the  groove  into  a  series  of  follicles,  each  containing 
one  of  the  papillte,  These  changes  constitute  the  /oUJcufar  atn<rc  ;  they  take 
pluce  iu  the  Hame  order  as  that  in  which  the  papilLe  make  their  appeaianoe, 
and  are  completed  about  tho  fouctei-nth  week.      During  the  early  part  of  this 
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peKod  the  papilliB  grow  rapidly,  thejr  bogui  to  show  peoali«rilioB  of  form,  and 
project  from  tho  luoiitliK  of  tlie  follicles.  Soou,  however,  tbe  fulliclnii)  beoome 
deeper,  bo  as  to  hide  (he  papUlsa,  which  now  aasuiue  h  shape  corrospoudiDg 
with  that  of  tbe  orontiH  of  tbe  future  teeth.  Small  lamiDie  or  operaula  of 
membTAue  are  then  developed  from  the  sides  of  each  fotlicie,  their  uumber 
and  poHJtioD  being  ret;uliited,  it  ia  said,  by  the  form  of  the  cutting  edges 
And  tubercles  of  the  ootuing  teeth:  the  incisor  follicles  having  two  lamiun;, 
one  external  utid  one  internal ;  the  canine,  three,  of  nbich  two  are  internal  ; 
»nd  the  molars,  four  or  five  each. — The  lips  of  the  dental  groove,  aa  well  aa 
the  operoula,  now  begin  to  cohere  over  the  follicles  from  behind  forwaida, 
the  posterior  lip  boiug  very   much  thickened ;   the   groove  itself  ia   thus 
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Pig.   6S2.— KiitJUOBO   Vriw    of    ihb  Upfm    aki. 
l/)WiFi  Dkhtil  Aboqes  or  a   Potds  or   iBunt 

PuUBTBEN   WkEES. 

Tbis  upccimcD  eliowe  the  fallteuUr  ii»fe  of  develop- 
ncnt  of  aU  th;  milk  teeth  u  ci«irribcd  bj  Goodtir  ; 
in  eacb  follicle  tbe  papilla  ii  m«d  pr"jen,ing  ;  but  this 
eiposnre  of  tbe  |iapil!e  anil  tbe  ravitj  of  the  foIMctea 
probably  nriien  from  the  acotdentol  1d«  of  Lbe  epilhe. 

lilLl  COTOTiog. 


^^_  ^^^^Bi^B^^B^  gradaallf   obliterated,    the    follicles   ore  con- 

^^fe  '^^^^F^^^Bf  verted  into  closed  sacs,  and  the  aacaitar  itage 

^^B  >VK  ••{    ^mm  "^  ^^  milk-t^etli  is  tliu»  completed  about  the 

^^ft  ^^GHbREk  ""^  "^  ^^°   fifteoDth  we«k.      Certain  lunated 

^^^^^_         ^^^^g^^^'  deproasions,  which  are  formed  one  behind  each 

^^^^^^P  of  the  milk-folliclea  about  the  fourteenth  week, 

^^^^^  e*cai>c  the  general  adhesion  of  the  lips  of  tho 

poove,      I^om  these  depressions,  as   will  bo  afterwards  deHcril>ed,  tbe  soca 
of  the  ten  anterior  permanent  teeth  are  Bubecqueutly  developed. 

The  fimt  rtiic;cs  in  the  developmsnt  of  the  teeth  here  described,  the  anpcrficial  origin 
and  Dp«n  fondilioa  of  Ifac  ctcntsl  rocs,  and  the  free  papillary  rommenpfmont  of  ihe 
pulps,  have  been  dwiieil  in  recent  yean  by  Qoillol..  aoii  by  llobio  aoii  M.igilol,  who 
ansert  thai,  the  sacs  with  their  contents  mnke  their  Erst  appearance  in  the  eubmurous 
tinflue.  and  arc  from  the  fic^t  cloaod  ears  (Guitlol  in  Aurinlcs  des  Sciences  K'atarelles. 
vol  ix..  ISGi'i  Kobin  and  Magitot  in  JoumnI  do  ii  Phjsiologie,  1S60,  vol.  iii,,  pp. 
130  and  <3<)3).  Tlie  obserrations  of  Ki>lliker,  however,  seem  to  fumieh  a  cine  to  the 
explanation  of  what  has  been  seen  by  these  authors,  at  the  same  time  thai  they  con- 
tirm.  in  its  nio»t  important  features,  Qoodiir'a  mode  of  Ticwing  the  pheaomena.  Id 
the  fcvtal  lamb  and  calf,  the  firet  itep  in  the  formation  of  tbe  tooth-germ,  observed  by 
EQIliker,  consinla  in  a  depression  of  a  part  of  the  deepest  layer  of  the  epithelinni 
into  the  subjnccnt  mucous  membrane.  This  depression,  which,  in  common  with 
Hniley,  he  regards  as  the  eommeneement  of  (lie  foetal  structure  known  as  the  enamel 
organ,  to  Ic  afterwards  dcectibed,  widens  subscqaciilly.  so  aa  to  become  flaak  Bhaped, 
remaining  connected  with  the  deep  surfare  of  the  epi<b'^lium  liy  a  narrow  neck.  In 
the  next  stage  the  dental  papilla  riling  from  the  surface  of  tbe  mucous  membrane, 
prtyects  into,  or  indents  the  deepest  aide  of  the  epithelial  proccaa  or  Cutare  enamri 
c>i^W><  and  the  dental  sac  is  formed  at  a  somewhat  ial«r  period  in  the  surroundins 
substance  of  the  mucous  membrane-  In  these  animals,  therefore,  the  epithelium  of 
the  edee  of  the  jaw  covers  in  completely  the  enamel  genn  or  primary  loolh-follide. 

In  man,  Kuttllicr  wtts  unable  to  discover  a  similar  arrangement,  but  found  malteis 
very  much  in  the  disposition  described  by  Ooodslr  :  that  is,  lbe  follicles  open,  situated 
in  a  (tenUl  groove  of  the  Jaw,  and  containing  at  their  deepest  part  the  dental  papilln 
developed  from  the  mncous  memhrano.  Bnl  he  conceives  it  not  improhnhle  that  in 
floodsir's  specimens,  as  well  as  in  his  own,  the  whole  of  the  epithelium  had  lieen 
aliraded,  and  that  the  follielos  and  papiDn  were  thus  unnaturally  opened  to  tbe  surface. 
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Kg.  95S.— Diioiung  Of  Tn«  Mods  i>» 

Oiiio:]!   or  THE  Ubhtil  Qsan  m 

TUB  RcMlRikiit  (after  Eailiker). 

The   thrcQ   fignrfiii  rppreBent   tniu- 

ferae  wc^uTta  of  tbo  gum  and  a  part  of 

the  jnv  at  or  shortly  afWr  th«  perjirid 

of  the  formation  of  the  germ,  aod  are 

deaijiued  chieflj  to  ihon  the  relation  of 

the  getm  to  the  eptheliain. 

A,  repreaenta  the  Mate  in  a  totj 
cktIj  oonditioB,  when  the  primiliTc 
dratal  fblUete  of  a  milk  or  tcmpoiarj 
bwth  ha«  been  formed  by  a  (iepreasion 
from  the  deep  lajer  of  the  epitha- 
linm. 

B,  repreaents  a  later  stage,  «h«n  tbe 
tooth  papilla  haa  riten  from  the  inrfaee 
of  the  iDucouii  meuliniiie,  aiid  baa 
inflecUd  the  priinitue  dtnul  follicle. 

C,  tepitnealg  a  more  ncivaneeil  rtajie 
in  vhieh  the  dental  aac  \iaa  begun  to 
he  formed. 

c,  the  snperlicitl  thiek  epitlielinm  of 
the  gum  onlj  aketchtd  in  ontlinc ;  e', 
the  deep  layer  of  cylindrioil  eel  la  ;  f, 
the  primitive  tooth- follicle  ;  f,  ile  eel- 
lalar  or  granular  conUnta  and  caTJty  ; 
p,  the  denial  ^^pilla,  and  aftenrarda 
tooth-pulp  ;  «,  the  inner  inflected  layer 
of  the  vail  of  the  pTimitire  fullicle 
forming  the  inner  part  of  \he  enamel 
organ  ;  ^^  tbe  outer  vail  of  the  aame 
with  tbe  epitMlai  a|<ronta  Ehoollng  inM 
the  tifiaue  above ;  j.  the  commenoement 
of  the  denial  mo;  fp,  the  follicle  of 
the  correiponding  permamcnt  tooth, 

Waldejor  baa  ahoTa  by  more 
recent  observatioDS,  that  in  Ihe 
hnmui  embryo  the  teelh  ariae  in  > 
nmnncr  caaentially  the  eame  as  (liat 
deacribed  by  Kiiltlkcr  in  the  rami- 
nant.  (Waldeyer,  lib,  die  Entwicfc. 
der  Zithne,  ZeiUch.  far.  ntiou,  Me- 
dicin,  KM,  and  Henle'a  Berioht,  && 
forl86J,  p.  81.) 

Tbe  dental  $ac»,  after  the 
closure  of  the  follicIeH,  continue 
to  enlarge,  as  do  alio  their  con- 
lain  ad  papiltw.  Tbe  walls  of 
tbe  anca,  which  aoon  begin  to 
thicken,  consist  of  an  outer  fibro- 
areolar  membrane,  and  an  in- 
ternal highly  vascular  layer, 
lined  by  epithelium ;  their  blood- 
veiaels  are  derived  partly  from 
the  dental  arteries  which  course 
along  the  base  of  tbe  sacs,  and 
partly  from  those  of  the  gums. 

The  papUlffl,  now  the  dental 
piilps,   acquire  a  perfect    reBem- 
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bknce  t«  (he  ctovub  of  tho  future  teeth,  and  then  the  fomiation  of  the 
hard  mihstmice  comnienoea  in  them.  ThU  ptocws  begins  very  early,  and  by 
the  end  of  the  fourth  month  of  fcetal  life  thin  shells  or  cups  of  dentine  ftre 
fonnd  on  nil  the  pulps  of  the  milk-teeth,  and  a  little  later  on  that  of  the 
first  permanent  molar,  while  at  the  same  time  the  coating  of  enamel  begins 
to  bo  deposited  on  rack.  The  cap  of  dentine  iocrosseh  in  extent  by  a  growth 
ar(>und  its  edges,  and  in  thickness  by  additions  in  its  interior,  at  the  expense 
of  the  substance  of  the  pulp  itself,  which  decreases  in  proportion.  This 
gronth  of  the  tooth  continues  until  the  crown  la  completed  of  its  proper 
width,  and  then  the  pulp  uudergoes  a  constriction  at  its  base  to  form  the 
eerrix  of  the  tooth,  a:id  afterwards  elongates  and  becomes  narrower,  so  as  to 
serve  as  the  bania  of  the  faog.  Booner  or  later,  after  the  completion  of  the 
crown,  this  part  of  the  tooth  appears  through  the  gum,  whilst  the  growth  of 
dentine  to  complete  the  fang  is  continued  at  the  siirfuct?  of  the  elongating 
pnlp,  which  gradually  bccotnea  encroached  upon  by  successtre  fonnatioua  of 
hard  substance,  until  only  a  small  cavity  ia  left  in  the  centre  of  the  tooth, 
containing  nothing  but  tho  reduced  pulp,  supplied  by  slender  threads  of 
vessels  and  nerves,  which  eDbcr  by  a  bhibII  aperture  left  at  the  point  of  the 
fang  after  the  dentine  b  completed.  In  the  case  of  teoth  having  complex 
crowns  and  more  than  a  single  fang,  the  process  is  somewhat  modified.  Ou 
the  surface  of  tho  dental  pulp  of  such  a  tooth,  as  many  sejiarate  caps  or 
shells  of  dental  aubatance  are  formed  as  there  are  eminences  or  points ;  these 
Boon  coalepoe,  and  tho  formation  of  the  tooth  proceeds  as  before  as  far  as  the 
cervix.  The  pulp  then  becomes  divided  into  two  or  more  portions,  corres- 
ponding with  the  future  facgs,  and  the  ossification  advances  in  each  aa  it 
does  [n  a  siuglo  fang.  A  horiKontal  projection  or  bridge  of  dentine  shoots 
aorosa  the  base  of  the  pulp,  between  tho  oommenciog  fangs,  so  that  if  the 
tooth  ha  removed  at  this  stage  and  examined  on  its  under  surfiice,  its  shell 
presents  as  many  apertures  as  there  are  separate  fangs.  In  all  teeth,  the 
pulp  origiuallf  ailhores  by  its  entire  base  to  the  bottom  of  the  sac,  but  when 
more  than  one  fang  is  to  be  developed,  the  pulp  is,  aa  it  were,  separated 
from  the  sac  in  certain  parts,  bo  that  it  comes  to  adhere  at  two  or  tUrea  in- 
snUted  points  only,  whibt  the  dentine  continues  to  be  formed  along  the 
iutermediale  and  surrounding  free  surface  of  the  pulp, 

Pormation  qf  Ou-  hard  titrua  qf  Ihe  (erf*.— Previously  U>  the  eommencenieiit  of 
ossification,  the  primiliie  pulp  is  found  to  concist  of  mii^rOBCopIu  nncleaftd  cells 
(pulp  giaiiuica,  FurkinJcJ,  more  or  lea  rounded  in  form,  and  iuibediled  In  a  dear 
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Pig.  GS4. — DtrmsKBT   Srioss  1:1   kik   voniiiTios   or  i   Moua  Tooth    wnn  Two 

PiHos  (from  Olake). 
1,  tha  disticicL  raps  nf  ilentine  for  Htb  ctuwdb  io  the  earliest  itage  of  formatloii  ;  in  3, 
and  the  remaining  Ggnres,  tlie  trown  is  downwanlB ;  in  a  mid  3,  the  fnimaliun  of  the 
erown  having  proceedeil  aa  f»r  as  the  neoli,  a  bridge  of  dealino  slrtlehea  acroas  tbe  bass 
of  the  Wolh  palp  ;  and  in  4.  the  division  of  the  tangs  ii  (has  conipleted  j  in  5,  6,  and  7, 
tbo  exteusiun  takoi  jiLico  in  the  fniiifs. 
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matrix  coataining  n  few  Tery  fine  niolemles,  thinly  diaecminaled   In  il.      At  tlie 
exterior  of  the  pulp,  the  celli  become  vloDgated,  and  arniDe«c)  perpendicularlj  lo  the 

Fig.  555. — Tkktioil  TRmarBitsi  Sio-  Pie.  SSS. 

noRorlHi  DiNTAL  Sic,  PnLf,  kc, 
or  1  KiTTEi  ifrom  Kollikcr  after  a 
prepatatioa  by  T\enek).     L* 

a,  dental  papilla  or  palp,  the  outer 
darker  part  coiuUttDg  of  the  tIsDtine 
relit ;  b,  the  cap  of  ileutioe  formed  upi>o 
the  lummit ;  e,  its  covoriug  of  eiuiiael  ; 
ij,  ianer  lajrer  of  epilbcliam  of  the 
enamel  oriiaD  ;  e,  e«1atiuoue  tiuue  ;  /. 
oqter  etutJielial  layer  of  the  eDamcl 
organ ;  g,  inner  layer,  and  A,  outer 
lajer  of  th«  dental  sac. 

sqrftfe.  M  a«  to  form  a  tolerably  regular 

layer,   rcaembting    a    columnar    epi- 

theliara.       The    pulp   contuiua  wliiW 

areolar  fibre*,   without  any  elastic  or 

yellow  ti^BUe,  and  it  ia  highly  Toacular, 

The  cnpillnry   veaeet«  ore  most  abaa- 

danl  at  the   poiiila    nliere  oaaiSeation 

Jb  to  couimcace  ;  they  form  a  Hprica  of 

loopa  between  rowa  of  cella  arranged 

in  a  radiate  inanaer.  but  Ihey  do  not 

reaeh  tho   surface.     Bcaidc*  thia.  the 

entire  palp  is  cureteil  by  a  Giie  pellucid 

bomogeneoDB  membrane,    named  the 

pr^ortaalive     mtiiibrane     (Purlcinje, 

Raidlkow),    or     baiement    meiabrant. 

The  spaoe  between  the  pulp  and  the 

wall  of  the  aac  ia  occupied  by  a  delicate  gohstanoo  accurately  applied  to  Ita  aurface. 

Thia  in  the  outer  palp  of  Hunter,  termed  oIao  the  eiutmd  orgnn  {oryanon  ailmnunlinir, 

Purkinje),  being  generally  considered  to  be  conuuctod  with  tlie  formation  of  the  enamel. 

It  presents  three  layers :  tie.,  eiternally,  an  epitbcUat  layer  with  promineucci  wliicli 

St  in  between  rascular  processed  of  the  Bnrrouading  mucooa  membrane  ;  Inlernally,  a 

layer  of  cylindrical  nucleated  coHb,  named  the  eaamel  membraiif.  resting  on  the  pte. 

formatire  membrane;  and  between  th&je,  abulky  Auhetancc,  consisttneof  imiill  stellate 

cetia  anaatomosing  briung  processes,  and  hiving  tbc  large  mcabea  between  tbem  hi  led 

with  clear  fluid.     TUia  alnn^turo  waa  formerly  Buppoaed  to  bo  aiuiUor  to  the  primitive 

pulp  ;  but,  OS  waa  first  etated  by  Huxley  and  since  confirmed  by  KulHlter,  the  whale 

enamel  aigan  b  epithelial  in  nature,  being  derived  by  invagination  from  tbc  cuticle. 

Tim  ilailiae  is  formed  at  the  surface  of  the  pulp,  beneath  the  preformatiTe  mem- 
brane, but  the  pnrcise  manner  in  which  it  U  derived  from  the  aoft  tissoea  is  atill 
A  matter  for  invesligatian.  According  to  I'urlrinje,  lletzias,  and  Raschkow,  the 
prelarmativo  membrane  is  the  part  which  Grat  undergoes  calciBcation,  and  afti-r- 
wnrds  the  ti.isue  of  the  pulp  immediately  beneath  It.  On  gently  sepiTatlng  the 
newty.furmed  cap  of  dentine  from  the  formative  pulp,  in  the  growing  teeth  of  the 
human  subject  or  of  animals,  and  examining  it  under  the  mlerosuope,  the  elongated 
cells  of  the  pulp  are  found  adhering  in  numbem  to  tho  inner  surface  of  the  newly- 
formed  dentine.  Owen  atatea  that  the  nuclei  of  the  elongated  cells,  having  them- 
selves become  lengthened,  divide  both  longitudinally  and  transversely  to  develop 
socoadary  cells  which  continue  Incluiled  within  the  primary  cells.  The  secondary 
cells  then  elongate,  and  Vigether  nith  tbcir  nnclel  Join  end  to  end.  CalciGoiiiun 
proceed*  in  all  parts.  ex>^pt  in  the  nuiilel  of  the  secondary  cells  which  remain  aa 
the  cavities  or  lumina  of  tho  tubes ;  the  walls  of  the  secondary  cells  are  supposed 
Ut  form  tho  parietes  of  the  tubes,  and  the  material  between  the  secondary  cells 
together  with  Ibe  walla  of  tho  primary  cells  lo  bo  convorteil  into  the  interlubalai'  sub- 
slAuce.     The  bifurcation  of  the  tubuli  13  aaid  to  (CjuK  from  the  junction  of  twr 
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■econdaiy  celts  with  a  alngle  one  In  a  deeper  layer  oflhe  pulp^  and  Uie  oonatrioted  or 
moDilifonn  appcanuice  of  Ibe  tubuU  already  mentioned  as  liaviag  been  eeiia  l>y  aoiiie 
oliwirren  iu  groHing  uc  even  in  mslure  UeCb,  ia  Ihooglil  to  depend  on  ui  bnperfcct 

Pig.  65^. 


Kg.  E5'(. —  \  tItTIOl.  M.OTION  THRDLUFI  THE  t'nrUT  (l»  A   Ul-KIN    F.ltSL   Mll.K    Tl">TH,   III 
WlJlOa  THE  roRUATlOK  or  TUa  bailTIHB  mv  EnAHIL  bis  RKOaHTl,!    tXlMMKiaiD    [hoai 

KoUikei  after  Lent).     >• 

d,  denUl  pnlp  with  Ui>i>d'TeaBeli ;  b,  the  dcDtina  oells  upon  ita  snriJue  ;  c,  the  cap  of 
dentine  which  baa  beeu  formed  od  tlie  tammit,  the  tubuli  being  shown  ai  prolongstioos 
frani  the  tapering  eitreuiLJeB  of  the  dentine  cells  ;  d,  the  enaniel  began  to  be  depoiitcd  ; 
c,  mtnilicanouE  lajcr,  mumbmna  pnefaimatiru  uf  Huxley. 

GoBlrscPDce  of  the  oaeleL  In  the  teeth  of  yeuiijr  aninmls,  Tomea  baa  noticed  (he 
division  of  the  cells  and  their  aubaequent  coalcacence  to  form  tlie  tubes,  but  he  baa 
&i1ed  to  recDgniae  the  eiiBtcnce  of  primary  cells  inulnding  secondary  ones.  Lent 
finds  that  the  EupcrGuial  elongated  eella  of  ibe  dentinal  pulp  send  ofT  from  their 
tree  ends  long  alcnderprocessea  which  form  the  lubea  of  Ihc  dcnlLne,  and  which  divide 
into  brojiehoa.  and  annsIomoBC  togclher  in  tlie  same  manner  as  the  tuliea.  KolUker, 
who  confirmi  Lcnl'a  obeerrntions,  thinks  it  probable  thai  a  single  cell  may  generate  a 
Inhe  in  Its  whole  length;  at  the  same  time  a  cell  ia  sometimes  cunslricted  or  Incom- 
pletely divided  into  two,  the  more  superfidal  of  which  becomes  tuu'rowed  and  length- 
ened into  the  dentinal  tube. 

With  respect  to  the  actual  formation  ef  the  hard  sabstaace  of  the  tooth,  two  riewa 
have  been  entertained  ;  Kolliker  eoacciving  It  to  proceed  from  tile  calcificatton  of  a 
aoft  matrix  excreted  from  the  dentinal  celU  and  their  tliia  protong:atioaa  already 
referred  ta  ;  nhereoa  Waldeyer,  who  deniea  the  eaiateni'c  of  a  preformativc  mem- 
biane,  muntains  that  the  fonnatioo  of  the  dentine  consists  in  the  conversion  of  a  pari 
of  the  protoplasm  of  the  dentinal  eelle  into  a  collagenous  substance,  vhich  ii  aubM- 
quenlly  calcified,  while  the  remaining  pajt  of  the  cell  protoplasm  conlinuca  in  the 
form  of  aoft  fibres  to  occupy  the  interior  of  the  tube  surrounded  by  the  calcified  sob- 
Stance,  (tip,  cit,  p.  IS'J.)  When  the  cap  of  dentine  in  examined  in  the  newly-formed 
state,  besides  the  ordinary  dentine,  gl'ihules  are  commonly  observed ;  but  if  diluted 
hydrochloric  acid  is  added,  the  globules  ilisappear.  Hence  Cierinak  concludea  that 
earthy  impregnation  proceeds  for  a  time  in  a  globular  form,  and  that  Ilio  aftvr- 
prewnce  of  globular  dentine  i>  the  reanit  of  arrealed  development;  pecfeet  derelup- 
menl  leading  to  the  filling  np  of  the  apacca  betneen  liie  globules,  and  to  the  pro- 
dnetion  of  a  uniformly  compact  tissue. 

The  miiniel  appears  in  the  form  of  priamalic  fibres  which,  until  the  point  was  con- 
tealed  by  Huxley,  have  been  generally  supposed  to  be  produced  by  cuiciEcation  of  iho 
cells  of  the  enamel  membrane,  with  which  they  correspond  in  figure.  An  enamel 
fibre  may  be  fonned  by  a  single  cell  growing  in  length,  while  Its  previonily  formed 
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Fig,  657. 


parlion  became^  caloiGed,  or  by  Ibc  union  oF  ■  aeriea  of  Bncceiwtvely  lormeit  cells 
arranged  vertically  to  tbe  Burisee.     Daring  il4  formalioa  llic  enamel  is  euft  sad 
cbalky,  and  can  eoEily  be  aeparatmi  into  it*  com- 
pouent  prisma.    Aflerwanls,  the  mcmbranou!  por- 
tion of  it  in  Dearly  all  obliterated,  and  tbe  nuclei 
entirely  diiappeiu',  or,  according  la  Tames,  elongate 

Pig.  557. — A  Sbetuox  thbouob  tbi  Zwinti.  Obqah 
ARU  hitrtiU  Stc  FHoa  thk  Tooth  ot  jl  Cuui  at 
BiRTU  (from  K61Uker),     SH 

o,  uater  denie  layer  of  the  dental  lac  ;  b,  inner 
lifudur  texture  of  the  lame  wltb  capilliirj  blwdveAseb 
and  a  ftomewhak  deader  layer  towards  the  enamel 
or^D ;  c,  spongy  suLatance  ;  d^  inner  oella ;  and 
tf  oater  cellular  layer  of  Ibe  enamel  organ. 

B,  four  oella  of  tbe  enAmel-membnne.     **? 


into  a  Terv  Gdc  central  canal  in  each  fibre.  It  ii 
obnerred  by  Huiley,  that  if  the  pulp  i*  treated 
with  acetic  acid,  a  Toluminuus.  tranHpareat  mem- 
brane i£  raised  from  the  whole  surface  in  large  folda^ 
and  Ibul  the  ends  of  the  enamel  Gbrea  are  to  be 
lecn  beneath  it.  The  membrane  is  from  ,-,Vd^ 
to  -rn'o  th  of  an  inch  in  thickness;  U  clear,  trans- 
parent, and  eihibiU  little  ri<lgea  boanding  oval  or 
quadnuLgular  spacea  ;  and  is^  according  to  bim, 
continuous  wilt  the  membrana  pruitonnativa. 
Huiley,  Iberef ore.  conoid  en  that  the  enamel  appears 
bctveen  the  dentine  and  the  prcformalive  mem- 
brane, and  that  Ibe  enamel  organ  takes  no  part 
in  it«  formation.  Tomes  Confirms  the  obecrration 
of  Hnxlej  with  regard  to  the  separability  of  this 
apparent  membrane  by  acetic  acid  ;  but,  upon 
closer  eiamination  finds  that  it  may  be  apiit  in 
columns,  which  are,  in  conformity  with  bis  view  of 
tbe  structure  of  enamel,  abcalha  containing  nuclei. 
TonieA,  further,  believes  that  thene  sheaths  may  be 
seen  to  pns»  through  the  membrane,  which  Huxley 
describes  as  limiting  them  sujicrflcially  ;  and  tbnt, 
consequently,  it  Is  not  as  Huiley  imagines  the 
membrana  pniefarmntiva.  Waldeyer  bolds  that  the 
inembrana  described  by  Huiley  between  tbe 
enamel  and  the  enamel  organ  is  only  a  layer  of  the 
most  recently  formed  enamel,  as  he  liuils  it  pos- 
lible  always  to  detect  enamel  cells  with  the  cnda 
partially  calciGciL  He  returns,  therefore,  to 
Schwann's  original  view,  that  the  rormation  of  the 
enamel  columns  is  due  to  the  direct  calcification  of 
the  enamel  cells.  (Henle's  Bericbt,  &c  for  18<il, 
p.  81,  and  op.  cit.) 

37ie  Ceni«i(  appears  to  be  formed  aimaltoneonaly 
with  the  dentine  of  the  fiing  by  the  pcrlodouiul 
membrane. 

Erupiion  u/  tin  temporary  Ue,th.~Al  tbe 
time  of  birth  the  ctowbb  of  the  anterior  uiilk- 
teotb,  atill  endos«d  in  their  sacs,  are  com- 
pleted within  Uie  jaw,  and  their  fanga  begin 

to  be  formed.      Their  appear.tiice  through  the  guma  followB  a  regular  i 
but   tbe   period   at   which  each  pair  of  teeth  la   cut   varies  within 
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liiuita.      The  eniptiou  comniencoB  at  the  a^  of  seven  mouths,  nod  is  coni- 
plelcd  about  the  end  of  the  aecoud  year.      It  bcgiua  with  the  central  iiicison 


Pig.  f-fiS. 


Fig.     5E8,— Tbi      Dektil 

StQS   IXPUBtD  in  TUK  JjlW 

ot  *  Chud  »i  Butu. 

a.  the  left  hiilf  Men  from 
the  iaati  aide ;  b,  tbe  rigbt 
hiir  Heu  from  tbi  ooltt 
■ids  ;  part  of  tba  bant  bu 
bean  rtnmed  lo  u  to  cx- 
poie  tbe  dental  ne»  u  tbej 
lie  bolQw  tbe  gum ;  tba 
lavcr  figate  sbowi  the  aica 
of  tbe  milk  tcclfa  and  the 
first  permooeDl  isulnr,  ei- 
j")^  bj  rtiDoving  tbe  bone 
from  the  outside  ;  tbe  upper 
fwure  nhoWB  tbe  •aiae  fiuio 
till'  Inwde.  ti'Krtber  vith  tbe 
pediunlatcd  mca  e(  the  pet' 
mincDt  incieoc  and  canine 
teeth  adheiiog  to  tbe  gum. 


of  the  lower  Jair,  which 
are  immediatvljr  followed 

by  those  of  the  upper  j^w  ;  and,  an  a  general  rule,  each  of  the  lower  range  of 

teeth  rises  through  the  gum  before  the  corrospotidiug  tooth  of  the  upper  set. 

The  following  scheme  indicates  in  uioutliB,  the  order  and  time  of  eruption  of 

the  milk-teeth. 


• 


24    12 


18 


8    7    7    8 


IS 


IS     M 


Before  the  teeth  protrude  through  the  gum,  thie  undergoes  some  pecnliar 

ohangea  ;  ita  edge  at  first  becomes  dense  and  sharp,  but  aa  the  tooth  np- 
proachcB  it,  the  shiirp  edge  disappears,  the  gum  becomes  rounded  or  tumid, 
and  Lb  of  a  puri'li^li  ^''"'  '•  ^be  summit  of  the  tooth  u  seen  like  a  white  spot 
or  Una  through  the  vascular  gum,  and  bixiu  after  rises  through  it.  As  the 
crown  of  the  tooth  advances  to  its  ultimate  position,  the  elongated  fang  be- 
come! surrounded  by  a  bony  socket  or  alveolus.  Before  the  eruption,  the 
mucous  inenibmne  is  studded  with  a  number  of  small  white  bodies,  which 
were  described  by  Serres  as  glands  (dental  glatiils),  and  wore  supposed  by  him 
to  secrete  the  tartar  of  the  teetii.  Meckel  thought  they  were  small  iLbsceaies, 
because  no  sperture  could  be  detected  in  them.  In  a  foetus  of  six  mouths, 
tbej  were  found  by  Sharpey  to  be  small  round  pearl-like  bodies  situated  in 
the  corium  of  the  mucous  membmne.  and  huviug  no  aperture  :  they  con- 
sist of  small  spherical  oa[)Hules  of  various  sizes,  lined  with  a  thick  stratum 
of  epithelium,  the  inner  colls  of  which  are  Sattcuod  or  scaly,  like  those  lining 
the  check,  and  are  so  numerous  as  almost  to  fill  up  the  cavity.  They  are 
the  promineucoB  of  the  outer  epithelial  layer  of  the  enamel  organ,  already 
rorerred  to. 

Dertlopn\fnl  of  Ikt  jirrmai:tiit   trtlh. — Tlio   preceding   description  of  tlio 
Btructure  of  the  dental  sacs  and  puloa  and  of  the  mode  of  formation  of  tha 
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several  parts  of  a  tooth,  applies  to  the  permitDeDt  aa  well  &9  to  the  milk 
teeth. 

The  origin  and  proEfroBsive  derelopment  of  the  lucs  of  the  permanent  teoth 
have  still  to  be  coiiRiJered.  There  are  sii  more  perranneiit  teeth  in  each  Jaw 
th»n  there  nre  milk  toeth,  and  it  ia  foiinri  that  the  »acs  of  the  ten  Boterior 
perraaiiant  teeth,  whioh  siieoeeii  the  tau  milk  teeth,  have  a  dillereiit  moiie  of 
origin  from  the  six  aiiilitionol  or  anperadjej  teuth,  which  ore  formed  further 
back  in  tlie  jaw. 


Fig.  5M. 


Plj.      659. — EsLiROKD     DllORAJi     or     IHF     DmiTAL 

Anen  ox  thk  Left  Sidi  or  tde  Lowks  Jak  or  a 

FtBTUB      OP      IBODT      FotTHTMB      WkIKB      (aligbClj 

aJtereJ  from  Goodsir). 

/,  UiB  fnllioira  of  the  five  millt-leoth,  anppoB&l  to 
lie  open,  ehoviug  the  denial  papiltm  witbln  thutii, 
and  0,  the  opercoU  nn  thair  borders ;  they  aro 
Euradrrcd  from  1  lo  6  in  the  order  of  Iheir  first  np- 
peaniuce ;  c,  to  the  inside  of  eapb  is  the  lunntpd 
depreMion  forming  the  oommencemFnt  of  tlie  germ 
of  tfae  eorrCFpondtng  pennuii^tit  tootli ;  ab,  line  gf 
the  aection  abo'ii  So  Gg.  SSI,  G. 


The  sacs  and  pulps  of  the  ten  anterior  ptr- 
maneiit  toeth  have  their  foimdations  laid 
before  birth,  bt^hind  those  of  the  milk  set. 
Becnrring  to  the  folliculat  stage  of  the  tem- 
porarf  teoth,  which  is  completed   about   the 

fourteenth  week,  it  will  be  remembered  tliat  behbd  each  milk  follicle  tliare  ia 
formed  a  small  lunated  recess,  similar  in  form  to  an  impression  m.tde  bj  the 
nail.  As  already  stAted,  the  mucous  membrane  lining  these  recesses  escapes 
the  general  adhesion  of  the  lips  and  sides  of  the  dental  groove,  so  that  when 
the  latter  closes  they  are  converted  into  so  many  cavities,  which  are  catleil 
by  Goodedr,  "  cavities  of  rejenw."  They  are  ten  in  n amber  in  each  jaw, 
and  are  formed  successively  from  before  backwards.  They  ultimately  form 
the  sacB  for  the  permanent  incisor,  canine,  and  bicuiipid  teeth.  These  cavi- 
ties soon  elongate  and  recede  into  the  siibBtunce  of  the  gum  beliind  the  milk 
follicles,  above  and  behind  in  the  upper  jaw,  below  and  behind  in  the  lower. 
lu  the  meantime,  a  papilla  appears  in  the  bottom  of  each,  (that  for  the 
central  incisor  appearing  first,  at  about  the  sixth  month,)  and  one  or  more 
folds  or  opercula,  as  in  the  case  of  the  temporary  teoth,  arc  developed  from 
the  sides  of  the  cavity,  and  by  their  subsequent  union,  divide  it  into  two 
portions,  the  lower  portion  containing  the  papilla,  and  now  forming  the 
dental  sac  and  pulp  of  the  permanent  tooth,  and  the  appcr  and  narrower 
portion  being  gradually  obliterated  in  the  same  manner  as  the  primitive 
groove  was  closed  over  the  milk-sacs.  When  these  changes  have  taken 
place,  the  permanent  sac  adheres  to  the  back  of  that  for  the  temporary 
tooth.  Both  of  them  continue  then  to  grow  rapidly,  and  after  a  time  it  is 
found  that  the  bony  socket  not  only  forms  a  cell  for  the  reception  of  the 
milk  loo,  hut  also  a  small  posttrior  recess  or  niche  for  the  permanent  sac, 
with  which  the  recess  keeps  pace  in  its  growth.  Confining  oui  description 
now,  for  convenience,  to  the  lower  jaw  only,  it  is  found  that  at  length  the 
permanent  sac  so  far  recedes  in  the  bone  as  to  be  lodged  in  a  specia!  ossoons 
cavity  at  some  distance  below  and  behind  the  milk  tooth,  the  two  being  com- 
plelely   separated  &om  each  other  by  a  bony  partition.      In  descending  into 
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the  jaw,  the  permanent  aao  acquires  at  Grot  a  pear-Bhape,  and  in  then  con- 
nected with  the  gum  by  a  solid  membranous  jiediclo.  The  recoBs  in  the  jaw 
haa  a  aimilnr  form,  drawn  out  into  a  long  canal  for  the  pedicle,  which  opeua 
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Pig.     600. — SkSIOHM    B80W1K0    THE    BBLATIPBa    01     THE    Tb«P0II*I1T    AITD     YnHMLWMWT 

DBBTiL  8jos  iBD  TsBTn  (Bfter  Blake,  nith  aome  addiliom). 

The  lower  purts  of  the  three  first  figures,  whicL  are  somcwhut  enUrged,  rejiTe»nt 
neetiunii  of  the  lower  JAW  through  the  aWeolns  of  a  tempornrj  incisor  tooth  :  a,  indicates 
the  sac  of  the  pcrraBnent  tooth  ;  e,  lu  pedicle  ;  b,  Che  sao  nf  the  milk  tooth  or  the  milk 
tooth  itself;  a',  b',  indicate  the  iikeolar  recesses  in  which  the  pormnopiit  und  torupor* 
teelh  are  lodged,  and  c,  the  caoal  hj  which  that  (if  the  funui:r  ]en<h  to  the  surfiue  i 
the  boae  behind  the  alTeolna  of  the  temporary  tooth.  The  foarth  noil  fifth  figures,  which 
ftre  nearl;  of  the  oatoral  siie,  ahnw  the  same  relations  in  a  more  advanced  sla^,  in  IT, 
preTioiu  to  the  chaago  of  teeth,  iu  T,  when  the  milk-toolh  has  fnllea  ont  aad  the  per- 
tnuient  tooth  hegius  to  rise  ia  the  jaw ;  c,  the  orifice  of  tJie  Ifinj  ciLUal  k'adiDg  (o  th« 
place  of  the  pertnanent  tooth. 

on  the  edge  of  the  jaw,  by  an  apertnre  behind  the  corresponding  milk  tooth. 
The  pennanetit  tooth  is  tbua  separated  from  the  socket  of  the  milk  tnoth  bj 
a  bony  partition,  agaiiiiit  which,  ra  \to11  as  ogninst  the  root  of  the  milk  tooth 
jiiat  above  it,  it  prcssoB  in  its  rise  through  the  guvi,  so  that  these  parts  are  in 
a  greater  or  less  extent  absorbed.  When  this  has  proceeded  far  enough,  tlie 
milk  tooth  becomes  loosened,  falls  out  or  ia  removed,  and  the  pennanent 
tooth  takes  its  place.  Tlio  absori)tion  of  the  dental  sabatonce  oommonoes 
at  or  near  the  ends  of  the  fangs,  and  proceeds  upwards  until  nothing  but 
the  crown  remains.  The  cotnont  is  first  attacked,  and  then  the  dentine  : 
but  the  process  is  similar  in  the  two  tissues.  The  change  ia  not  produced 
merely  by  pressure,  hut  through  the  agency  of  a  special  cellular  atruotuTO 
developed  at  the  time,  and  applied  to  the  surface  of  the  tooth.  Hollows  or 
indentations  occur  upon  the  latter,  giving  it  a  festooned  appearance  ;  and  it 
frequently  happens  that  the  dental  tisauos  are  deposited,  absorbed,  and 
ledeposited  alternately  in  the  same  tooth  (Tomes).  The  milk  teeth  and 
the  permanent  teeth  are  said  by  Serre?  to  bo  supplied  by  two  different 
»rterie«,  the  obliteration  of  the  one  belonging  to  the  temporary  teeth  being 
regarded  by  him  as  the  couso  of  their  destruction  ;  but  of  this  there  is  no 
sufficient  proof. 

The  sii  pojterior  (or  "  (wperatWed ")  pfrmantni  teeth,  that  is,  the  three 
pennanent  molam  on  each  side,  do  not  come  in  the  place  of  othi.ir  teeth, 
Hey  arise  from  successive  eitensionB  of  the  dental  groove  carried  backwards 
in  the  jaw,  posterior  to  the  milk  teeth,  and  named  by  Goodsir  "  poiUrior 
CO*  "   •4trv<!." 


DEVELOPMENT  OF   THK   PERMANENT  TEETH. 
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Daring  the  geueral  adhesion  of  the  deuLnl  groove  ocouning  it  the  fifteenth 
week,  the  part  posterior  to  the  last  temporary  molar  follicle  contmuea  unob- 
literated,  and  thus  forms  a  cavity  of  reserve,  in  tho  fundiLi  of  which  a 
papilla  ultimately  appeara,  and  forma  tho  rudiment  of  the  first  pormauent 
molar  tooth  :  this  takes  place  very  early,  viz.,  di  the  siitaenth  week.  Tlie 
deepest  part  of  this  cavity  is  next  oouvertud  hj  adhtssion  into  a  sac,  which 
encloses  the  papilla,  whiUt  its  upper  poition  elongatoH  haokwards  bo  aa  to 
form  another  cavity  of  reserve,  in  which,  at  tho  aevouth  month  after  birth, 
the  papilla  for  the  secoud  molar  tooth  appears.  After  a  long  interval,  during 
which  the  sac  of  tlie  hut  permanent  molar  and  its  contained  tooth  have 
acquired  great  size,  and  that  of  the  aooond  molar  has  also  advanced  con- 
siderably in  development,  the  same  changes  once  more  occur,  and  give  rise  to 
the  BBC  and  papilla  of  the  wisdom  tooth,  the  rudiments  of  which  are  visible 
at  the  sixth  year.  The  subsequent  developmeut  of  ttie  permanent  molar 
teeth  takes  place  from,  these  sacs  just  like  that  of  the  other  teeth. 

Calcification  begiiis  first  in  the  anterior  permanent  molar  teeth.  Its  order 
And  periods  may  bo  thus  stated  for  the  upper  Jaw,  the  lower  being  a  little 
earlier.  First  molar,  fire  or  aii  months  after  birth  ;  ceutral  incisor,  a  little 
later  ;  lateral  incisor  and  canine,  eight  or  nine  mouths  ;  two  bicuspids,  two 
years  or  more  ;  second  molar,  five  or  sii  years  ;  third  molar,  or  wijdom 
tooth,  about  twelve  years. 


Fig.  Bfll. 


F  ?ig.  fiBl.— Part  ov  the   Ldwhr  Jaw  or  l  Child  c»  Thhkii  or  Fona  Tkxrs  Old, 

P  BHOWlilO  THH  EkLillOSS  Of  IHl  TaMMRlBT  ASH  I'SBMINKNT  TkBTII. 

I  The  specimen  contains  all  tbe  milk  teeth  nf  the  right  side,  toECther  with  the  incisor*  of 

the  left  1  tbe  inner  |>1ate  o(  tbe  jsui'  hits  tieen  remoreil,  so  as  to  ei[»s«  the  sacs  uf  all  the 
permansot  teeth  of  tbe  righc  tiilc,  eicei't  tbe  eighth  or  winilom  tonth,  wliich  is  nut  /et 
foriaod.  Thv  large  sac  near  t)ie  rimnB  u(  the  jaw  is  that  of  the  first  pcrinaueut  molar, 
and  aboTS  and  behiad  it  is  tbe  eommendiug  radimeut  of  the  aeoond  molar. 

Er'iplion  of  thepemuuutvt  IcHh. — The  time  at  which  this  occuw  ia  regard 
to  each  pair  of  teeth  in  the  lower  jaw  is  exhibited  in  tho  subjoined  tabic. 
The  oorrespoudiug  teetii  of  the  npper  jaw  appear  somewhat  later. 

Uolpir.  first 6  jtara. 

laclEors,  Qfizitrjii      .         .        .         ^        .         ■        .         -     ■         7      ,, 

,,  Inlerat 8        n 

Bicuapids,  anterior  ,  .         .  .  »  -  .     •  0 

poBtorior     .         .  10 

Canines  . 11  to  12 

Molarj,  second 12  lo  13 

,,        third  (or  ffisdom) 17  to  2B 
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It  is  just  before  ihe  Kliedding  of  the  temponuy  inciaon,  i.  c,  aboat  tho 
BKth  year,  that  there  is  the  gT«al«-t  onmber  of  teeth  in  the  j»w».  At  thmt 
period  there  mra  all  the  milk  toeth,  luul  all  the  pemuuient  ««t  exofpt  tha 
wiadom  te^th,  mAking  fortp-eight. 

Fig.5«a 


Kg.  S(2.— Thb  TisTK  or  *  Cmu)  or  Sit  Yiams,  wits  m  Oautitied  P*bs  or  tbb 
F»Hi<EiiT  TiETa  ixrosd  lafter  hVuIb  aad  from  utimy. 

Tlie  vhote  of  the  I«lh  of  the  right  nde  are  shown,  logclher  vilh  th«  tbrM  front  teeth 
of  the  left  sids  :  in  the  upper  ml  lower  jma  the  (ceth  an  iaJicakd  ■■  bllows,  ni. : — 
],  nilt  Itelh  —  i,  inner  or  Gist  incisor;  t.  outer  ur  sHOnd  ineim  ;  c,  ooiia  ;  v,  first 
moUr  ;  m',  lecODd  moUr.  %  pmnavnl  Itttk  —  I,  inner  or  Gtsi  inciwr  ;  I',  enier  or  , 
naml  indnr ;  C,  cwiine  ;  B,  finC  bicnipid  ;  B'.  eeooiul  liicoapid  ;  M',  the  GiM  noUr, 
•tiich  bu  puKd  through  the  gnan  ;  M-,  Lbe  second  moUr,  which  hu  not  ]ret  tiaen  mbora 
the  gums :  the  third  mwhu  I)  not  yet  (armed. 

Dnriog  the  growCh  of  the  toeth  the  jaw  iocreues  in  depth  and  len^h, 
kod  undergoei  chatigas  iu  form.  Iq  ihe  child  it  is  shallow,  but  it  beoomea 
mnch  deeper  ia  the  adult.  In  the  young  subject  tho  alreoUr  arch  doscribaa 
almost  the  segment  of  a  circle  ;  but  in  the  adnlt  the  carve  ia  semi^elliptiatL 
The  iocrease  which  takes  plooe  in  the  length  of  the  jaw  ariaea  fram  a  growth 
behind  the  position  of  the  milk  teeth,  ao  aa  to  provide  room  for  the  threa 
additioual  toeth  on  each  side  belonging  to  the  pocmaDeiit  set.  At  certain 
periods  in  the  growth  of  the  jawa  there  is  not  sufficient  room  in  the  alreohsr 
arch  for  the  growing  sacs  of  the  permanent  molars  ;  and  hence  those  pwta  ' 
•re  foand  at  oertain  stages  of  their  derelopment  to  be  enclosed  in  the  ba^s 
of  the  coronud  prooeM  of  the  lower  jaw,  and  in  the  maiillarf  taberouty  in 
the  nppct  jaw,  but  they  afterwards  successively  a^ume  their  ultim«t«. 
pontion  as  the  bona  increaaea  in  length.      The  space  taken  up  by  the  ti 
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Anterior  penaanent  teetli  ver;  aearlf  corresponda  with  that  whiob  bad  been 
occnpied  by  the  tea  milk-teeth  ;  the  diffureuco  in  width  betweeii  the  iuFiiuin 
of  the  two  aeta  beiiig  »jnipen[iated  for  bj  the  BnuUliiess  of  the  biciupida  ia 
ccmparisoD  with  the  milk  molars  to  which  they  eucoeed.  Laatlr,  the  nilgle 
fomied  by  the  ramus  and  body  of  the  lower  Jaw  differs  at  dilfiireiit  ages  ; 
thus  it  is  obtose  in  the  infant,  approaches  nearer  to  a  right  aoglo  in  the 
adult,  and  again  becomes  someirhat  obtuse  in  old  age.      (See  p.  52.) 

Rdation  of  the  Uood-rateU  and  nerra  to  Uu  tooth, — There  is  no  evidence  that  the 
blood  Tessels  send  branches  into  the  hard  GDhstaaee.  The  red  sUin  samctimes 
obserred  in  the  Ueth,  after  deslh  hr  siigihyxia,  and  the  red  spots  occaaioaally  found  in 
the  dentine,  are  due  to  the  imbibilioD  of  blood  effused  on  the  sarTucc  of  the  pulp. 
The  dentine  formed  ia  youn^  aaimals  fed  upon  madder  ia  ttaged  irith  that  colooring 
matter,  bat  this  doet  not  appear  to  take  place  irlieu  the  growth  of  the  tooth  is  com- 
pleted. Nevcrthelens  Iho  tubules  oF  the  dentine  may  serva  la  conTe;  ihrougli  lla 
snbstanee  nuirieal  fluid  poured  out  by  the  hlood-Tesscls  of  the  pulp.  The  teeth  are 
sometime*  staioed  yelloH  in  jaundice. 

According  lo  Ciennak  the  primitive  nerre  tubnlee  run  ialo  the  tooth-pulp  in 
bandies,  which  are  large  towarils  the  centre,  and  small  at  the  periphery.  They  lose 
IhemHelTet  in  a  plexus  at  the  surface  of  the  pulp.  Czermak  state)  that  the  Gbrra  often 
diririe.  but  that  be  has  not  seen  loops  frequeutly,  and  he  is  doubtful  as  to  the  precipe 
mode  of  their  Urmination. 

TBI   TOUOTTE, 

He  tannic  n  a  mtueulor  organ  covered  with  mucous  membrane.  By  its 
nraacular  structure  it  takes  part  in  the  processes  of  mastication  aud  deglu- 
tition, and  in  the  articulation  of  speech,  while  it»  mucoua  meinbnuie  ia 
endowed  with  oommon  seusibility  and  ia  the  seat  of  the  acnsv  of  t-ute.  The 
tongue  occupies  the  concavity  of  the  arch  of  the  lower  jaw  :  posteriorly  it  is 
connected  with  the  hyoid  bone,  and  the  back  part  of  its  dorsum  forms  the 
floor  of  the  arch  of  the  fauces ;  inferiorly  it  receives  from  base  to  apex  the 
fibres  of  the  gemo-glossus  muscle,  and  through  the  medium  of  that  muscle  ia 
attached  to  the  lower  jaw. 

A. — Mdcocs  Mimbbute. — On  the  uiwbr  fur/iiM  of  the  tongue  the  muoous 
membrane  ia  smooth  and  thin.  It  forms  a  fold  in  the  middle  line,  called 
the  frwmim  lingua,  placed  in  front  of  the  anterior  border  of  the  genio-glosai 
mniclea.  On  each  side  below,  as  the  mucous  membrane  passes  from  the 
toogua  to  the  inner  aarface  of  the  gums,  it  is  reflected  over  the  sublingual 
^ud.  Not  far  from  the  line  continued  forwards  from  the  &nnum,  the 
nmine  Tein  may  be  distinctly  seen  through  the  mucous  membrane,  aud  close 
to  it  lies  the  laoino  artery.  Further  outwards  is  an  elevated  line  with  a 
fimbriated  margin  directed  outwards,  which  extends  b)  the  tip.  The  ducts 
of  the  right  and  loft  submaiiliary  glands  end  by  papillary  orifice*  placed 
close  ti^etber,  one  on  each  side  of  the  fnenum ;  and  further  back,  iu  the 
grooi'e  between  the  sides  of  the  tuugue  and.  the  lower  jaw,  are  found  the 
orifices  of  the  several  ducts  belonging  to  the  sublingual  glands. 

The  upper  farface  or  dorfiim  of  the  tcmgue  is  convex  in  its  general  out- 
line, and  is  marked  along  the  middle  in  its  whole  length  by  a  slight  furrow 
called  the  raphi,  which  imlicates  its  bilateral  syulmetiy.  About  half  an 
inch  from  the  base  of  the  tongue,  the  raphe  often  terminates  in  a  depres- 
sion, closed  at  the  bottom,  which  is  called  the  forainen  cacum  (Morgngui), 
and  in  which  several  mucous  i/latida  and  follicles  open.  Three  folds,  named 
the  glosso-epiglottic  folds  or  frranula,  of  which  the  middle  one  is  the  largtwt 
(fneoum  epiglottidis),  pass  backwards  from  the  base  of  the  tougne  to  the 
epiglottis.       The  upper  surface  of  the  tongue  is  completely  covered  with 
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iiumeroos  projeationi  or  emiuetices  u&nied  jtapUla.  They  axe  found  also 
upon  the  tip  and  free  borders,  where,  however,  they  griidually  become 
HOiAUor,  and  disappear  towards  it«  under  snrface.  These  piiptllte  are  dis- 
tinguished into  three  orders,  Taryiug  both  in  site  luid  form. 

Pi?.  5B3. 


Pig.  GflS.  — FiFiLLiR  StrariOE  or  the  Tor^de,  with  tub  Padcis  abo  Totaaa  (bom 

Suppej), 

1,  S,  eircDDiTiilIalfi  pBpilln  ;  in  hoot  of  2,  the  for&metl  OE<mn  ;  3,  fungiforid  pK[nlln  ; 
4,  filiform  Hnd  coiiical  fjapillffi  ;  f>,  tnmsrei'Ee  an<l  oblique  rogw  ;  fl,  maooiu  glands  at 
t^tttH  of  the  tongue  (kad  lit  the  fauces  ;  T|  toiiAilK  ;  fi,  ifCLTl  of  tho  epiglottic ;  9,  mediaa 
^OMo-«i)igIottidian  fuld  or  fnmuni  epigluttidU. 

The  largi  or  circamiiaUaU  papills,  from  seven  to  twelvo  in  number,  are 

found  on  the  buck  part  of  the  tongue,  arranged  in  two  rows,  which  run 
oblii]Uely  backnanU  and  inwards,  and  meet  towards  the  foramen  ciecum,  like 
the  anas  of  the  letter  V.  They  bto  situated  in  cnp-lilte  cavities  or  depres- 
sions of  the  tniicouB  menibrane,  and  have  the  ehapu  of  an  inverted  cone,  of 
which  the  apex  is  attuched  to  the  bottom  of  the  cavity,  and  the  broad 
->>i«d  base  appears  on   the  surface.      They  are  therefore  surrounded  by  a 
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circular  furrow  ot  tranob,  arouDd  nhicli  ngain  is  an  nunular  elevation  of  the 
inu«)UH  membraue,  covered  ititli  the  Bmalkr  papillie.  The  exposed  surface 
of  the  papillie  rallatie  is  beset  ivith  tmmeroiu  unoUer  papiUra  or  filamcuta  ; 

Fig.  BSL—'VMifnul  BMrtoa  Vig.  ES(. 

or        TDK         ClRCUMVALLira 

PiFiLu(rri)iiiKollikcr|,    "5 
I 

A.  tfas  papLUa  ;  B,  the  Bar' 
mandJQg  wall ;  a,  tbe  epi- 
thelial coTcriiig;  b,  tbe  ttervf^e 
of  Uie  p:L[iilU  and  wall  hpreajE- 
ing  lowatds  tlie  Butfuc ;  e, 
Ibi  Kcondarj  pspiltge. 

and  in  some  of  them  there 
is  foimil  a  centra]  depres- 
eioD,  into  which  macoiiH  follicles  open, 

The  mldtlle-ti:xd  ot  fiaujifvrm  paplllre,  more  Dumeroiu  than  the  last,  are 
■mill  rounded  eminences  scattered  over  the  middle  and  fore  part  of  the 
dorsum  of  the  tongue;    but  tlicy  are  found   in  great  numbers  aud  oloaer 
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Fig.  G65. — Sdbnoi  ardSiotion  or  the  Fmei- 
ronii  Papilla  (from  Eolliker  after  Todd  and 

BoinnBn). 

A,  tbe  snrijtce  of  a  rangifonn  papilla  pftrtiallf 
denuJed  of  ita  cpithtltuni,  *±;  p,  secondary 
paiiitim;  t.  rpithcliam.  ' 

B,  iieilion  of  a  fungiform  jiapilla  with  tha 
blowivftteU  iDJecttd.  a,  artery  ;  v,  vein ;  f, 
Upillur;  luopi  of  simple  paplllv  in  the  ni^igh- 
bouriD^  itrudare  of  Ibe  t"nguo :  d.  iapi)lar7 
loopa  nf  the  semofhir;  papills  ;  c,  epilhclium. 


together  at  tlio  apex  and  npon  the  bor- 
ders. They  are  easily  diatingulBhed  in 
the  living  tongue  by  their  doo])er  rod 
colour.  They  are  narrow  at  their  point 
of  attachment,  but  are  gradually  ciilarged 
towards  their  free  eitremitieB,  which  are 
blunt  and  rovinded,  and  are  covered  with 
smalleriilanietitouBappeudnges  or  papillie. 
The  atnaliciil  pajiilla,  conieal  and  fili- 
form, are  the  most  numorous  of  all.  They 
are  minute,  couical,  tapering,  or  cylin- 
drical proceates,  which  are  densely  packed 
over  th«  greater  part  of  the  dorsum  of  the 
tongue,  but  tonards  the  base  gradually 
disappear.  They  are  arranged  in  lines,  which  correspond  at  6nt  with  the 
oblique  direction  of  tbe  two  ridges  of  tlio  papillaa  vallatse,  but  gradually  be- 
come transverse  towurda  tho  tip  of  the  tongue.  At  the  sides  they  are  longer 
and  more  filiform,  and  arranged  in  parallel  rows,  perpendicular  to  the  border 
of  the  tongue. 

Consideralilc  variety  occarB  in  the  appearance  of  the  pijiillie  on  the  longnes  of 
dilTerent  persons.  Thos  o^i^anioDall.v  inaUacrs  occur  in  which  tbe  kingee  has  a 
qolLe  Kmnotli  appearance,  and  others  are  seen  in  wliicli  numiiera  of  Ihe  filiform  papiike 
ace  elongated  into  tbe  appearance  of  ihart  brown  hairs,  as  nhoivn  in  Fig,  6BS. 
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Wben  eiomincJ  microscopically  in  xectioiu,  all  the  kinds  of  p&pillffi  uow 
deacribeJ  are  obscrvod  to  be  bearers  of  olosely-get  secondary  papiliiB.  The 
Hcuotidaiy  papillte  are  the  structures  which  correspoDd  with  the  papillie  of 
tUa  yeuural  iiitcgumciit,  and  are  occupied  each  by  a  loug  loop  of  cupillary 
bloodvesae!.  Simple  papilla)  of  clio  same  descriptiou  are  likewise  intur- 
Bptiraed  between  the  three  large  kinds,  sjid  are  found  on  the  back  put  of 

Fig,  566.  Fig.  B6B.— Two  Pilitoeji  Fsni.t.M, 

OBI  WITH  EpITUELIVH,   TUK  UTHt 

WITHOUT     {rrom      Eollik«r,    aftt 
tndil  aod  Bovman).     ^ 

P,  tlie  sDbatanra  af  the  pipillc  di- 
viding nt  tbvir  upper  iMtremi^ei  into 
Bcrandar;  paiiill^u- ;  o,  arteiy,  and  v, 
rein,  diridiug  iota  caiiillar;  tnap*; 
e,  G[jitholial  coTcriu)^,  Jamiaaled  be- 
bweea  tLe  papilla?,  but  fiitcuded  lata 
hair-like  prix%aat!fl  /,  from  the  ex- 
Iremiliee  of  the  iieoiniiarj  papilla:. 

the  tongue,  behind  the  circum- 
vallato  rauge,  aa  well  la  covering 
the  uiidor  surface  of  the  tongue 
and  the  rest  of  the  mucona  mem- 
brane of  the  mouth.  The  epi- 
Ibtiiuni  covering  the  tongue, 
liko  that  of  the  mouth  generally, 
ia  of  the  squamous  kind.  It  is 
of  conaiJorable  thickness,  and 
the  simple  papi Ike,  together  with 
tliu  secondury  papilla;  surmount- 
ing those  of  the  circumvaliate 
and  fungiform  kin^la,  are  coa- 
ceided  beneath  it,  or  iiuarly  so. 
But  the  secondary  papillEe,  borne 
by  those  of  the  filiform  kind, 
are  peculiar  both  iu  contain- 
ing a  number  of  elastic  fibres, 
which  give  them  greater  finnnoaa,  and  in  the  character  of  their  epithelial 
covering,  which  ia  decBB  and  imbricated,  and  which  forma  a  separate  process 
over  each,  greater  in  length  than  the  papilla  which  it  covcrH.  Over  lomo 
of  the  fiUrorm  papiUie  these  processes  form  a  pencil  of  line  fibres;  and  on 
others  they  approach  closely  in  character  and  structure  to  hairs.  The  papillie 
are  undoubtedly  the  parts  chiefly  concerned  iu  the  special  sense  of  tnst«; 
but  they  also  pobsess,  in  a  very  acute  deyreo,  oommou  tactile  sensibility; 
and  the  filiform  papillu;,  armed  with  their  denser  epithelial  covering,  nerve 
a  mechanical  use,  in  the  action  of  the  tongue  upon  the  food,  as  ia  welt 
illustrated  by  the  more  developed  form  which  tliese  papillie  attain  in  many 
carnivorous  auimak,  Tlie  papillary  surface  of  the  tongue  ia  supplied  abun- 
dantly with  nerves.  It  is  difficult  to  trace  the  nerve  fibres  in  the  papillie 
filiformep,  owing  to  the  presence  of  elastic  filaments.  In  the  t>^ipillio  fungi- 
formes  the  usTves  are  larger  and  more  numerous,  and  form  a  plexus  with 
brush-like  branches :  but  they  are  still  more  abundant,  and  of  greater  aiza 
in  the  papillie  circuni  vallate. 

Little  that   is  satisfactory  is  known  of  the  mode  of  termination  of  the 
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nerve  filameDti  in  the  humiui  tongue.  It  is  still  a  matter  of  doubt  whether 
they  enter  the  eecoininry  papillie  Burmouiit[ug  tho  filiform  set,  the  density  of 
the  tissuo  rciideriii»  tiin  invuBtigation  peculiarly  difficult  iu  these,  In 
the  frog'a  tongue,  Billroth  oud  Aiet  Key  heliBVu  that  they  have  traced  con- 
tinuity of  uorve  Uaments  with  Btructuros  in  the  epithelium ;  and  according 
to  Axel  Key,  the  arrangeueiit  is  very  Bimitar  to  that  of  the  olfactory  cells 
— viz.,  rodlike  bodies  placed  between  the  epithelial  cells  and  cotjtinuoun  by 
their  deep  oxtromiCieH  with  varicoae  fibres.  (Billroth  in  Mdller's  Archiv, 
1858,  p.  159;  Anol  Key  in  Reichert's  Aichiv,  1861,  p.  329.) 

GItiiuls. — Tho    uiQcoua     mem- 
brane of  the  tongue  is  provided  Fig.  5^7. 
with     numerous      follicles      and  A. 
gUuda.    The  fuUiuleH,  dimple  aud 

compound,  are  scattered  over  the  Vh     V     ^ 

surface ;    but    the    rounded   ooq- 
glouerate  glands,  called  liiiyital 

fflajidi,  are    collected    about   the  ■     ^^^.^        <" 

posterior  part  of  the  dorsum  of 

Pig.  Se7.— Raoihosi  MoooDa  OLmn, 
rauM  TUB  Ploou  or  tus  Modtu 
(from  Kiillikcr), 

A,  the  entire  gliuii!  u  eeea  in  sec- 
tion ;  Y  "'  co'sring  of  cunnectiva 
tiBDa;  i,  eicrotiiry  iliiM;  e,  glinduliir 
veaielee  )  d,  duct  of  one  of  tlie  lo- 
bule*. 

B,  ciiiif:raiii  of  one  of  Ihe  lobules, 
more  highly  msgui&ed  ;  a,  «iatetorjr 
duel  of  tbo  lobule  ;  b,  HKcaadiiry 
bnincb ;  c,  the  gtandoUr  resides  lui 
thay  liu  togelbcr  in  the  gtaml ;  d,  Ibe 
ume  se|iBnte<l,  nbowing  Uieir  con- 
nection u  a  glaodalar  tube. 
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the  tongue,  near  the  B. 

papillie  rallatse  anil 
foramen  ciecuiii,iDto 

which  last  the  ducts 
□f  several  of  those 
glands  open.  Other 
small  glands  are 
found  also  benrstb 
the  mucoui  mem- 
brane of  the  borders 
of        the      tongue. 

There  is,  in  particular,  a  small  group  of  those  glands  on  the  under  surface 
of  the  tongue  near  the  apes.  They  are  there  aggregated  into  a  siniill  oblong 
mass,  out  of  which  several  duets  proceed  and  open  separately  on  tho  mucous 
membrane.  (Bloniiin,  in  Archives  giSu.  de  Me'deoino,  18'J3;  Nuhn,  Ueber 
Blue  uoch  nicht  niihor  beschriolicno  Zungendrttse,  Mannheim,  1845.) 

B,  — MoBOCLJB  SL-naTaHfB.- — The  aubstunce  of  the  tongue  is  chiefly  com- 
posed of  muscnlar  fibres,  running  in  different  but  determinate  directions; — 
hence  the  variety  and  regularity  of  its  movements,  and  ita  numerous  uhauf;^ 
of  form.      Many  of  the  contractile  fibres  of  the  tongue  belong  to  muBcles 
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which  enter  at  its  base  and  iiader  surface,  and  attach  it  to  other  parta: 
tbeee  are  called  the  atriiiaic  mitxles  of  the  toague,  and  have  been  ehenhere 
deBcribed  (pp.  185 — 186).  Other  bands  of  fibree  whitb  constitute  the 
inlriiitic  or  proper  nmeclea,  and  are  placed  entirely  withiu  the  aubatanco  of 
the  organ,  will  ba  here  more  particulnrly  noticed.      They  are  aa  follow  : — 

The  Ungualii  avperjifiatu  (nofo-g/oes«s,  Zaglas),  consisting  mainly  of  longi- 
tudinal fibres,  is  placed  on  the  npper  sarface  of  the  tongue,  immediately 
beneath  the  mucoua  membrane,  and  is  traceable  from  the  apex  of  the  organ 
backwards  to  the  hyoid  bone.  The  individual  fibres  do  not  run  the  nhole 
of  this  distance,  but  are  attached  at  intervals  to  the  submucous  and  glandular 
tissDes.  The  entire  layer  becomes  thinner  towards  the  base  of  the  tongue, 
near  which  it  is  overlapped  at  the  sides  by  a  thin  plane  of  oblique  or  nearly 
trnnsvei^  fibres  derived  from  the  palato-glossus  and  hyo-glosaua  muaclea. 
According  to  Zaglas,  the  fibres  of  this  muscle  ar«  directed  forwards  and  out- 
wards. 

The  lingmilis  inferior  (liagualis  muscle  of  Douglas,  Albinos,  Ac.)  oonsista 
of  &  rounded  muscular  band,  exteiiditig  along  the  under  surface  of  the 
tongue  from  base  to  apex,  and  lying  outside  the  genio-byo-gloasus  between 
that  muscle  and  the  liyo-gloasua.  Posteriorly,  some  of  its  fibres  are  lost  in 
the  substance  of  the  tongue,  and  others  reach  the  bjoid  boD&     In  front. 

Fig.  GdS. 


Fig.  GS3.— LoKOiTCDiKAti  TiHt:ai.i  SsaTton  or  tbm  Tonqdn,  Lip,  &«.  {ironi  KfiUiker 

aad  Arnold). 

m,  Bympbjsiii  of  llia  loffer  jBir  ;  d,  incisor  tooth ;  It,  hyoid  bone ;  g  h,  genio-lijnd 
iDDKle  ;  g,  genia-byo-gloSBUH  BgirFniijng  inlii  (he  wholt  citeut  of  the  t<jngue  ;  ( >',  Ituis- 
versB  muBclc;  tt,  superior  long^tutllDsl  muALilr- ;  tfl.hagnjtX  clunda;  /,  lingUAl  fL>i!irlBB  ;  e, 
epLglottis ;  /^  Bectioa  of  lbs  lip  and  lubial  ^IrnDds  ;  o,  out  fibres  of  the  Drbicalaria  oris  ; 
/  m,  levator  menti. 

having  first  been  joined,  at  the  anterior  border  of  the  hyo-glosnu  mni<cle, 
by  fibres  from  the  stylo-glossus,  it  ia  prolonged  beneath  the  border  of  the 
tongue  Bs  far  as  its  point. 

The  lraj\erfrsf  muscular  fibres  of  the  tongue  form  together  with  the  inter- 
mixed fat  ft  coiuiderable  part  of  its  substance.      They  are  found  in  the  in- 
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teiral  betweeii  tlie  upper  and  lower  longitudinal  muscles,  and  they  are  inter- 
woven extenaivelj  with  the  other  muscular  fibres.  Possiug  outwards  from  the 
mediau  pl&iie,  where  they  take  origin  from  a  fibrous  eeptum,  they  reach  tho 
dorsiiiD  and  borders  of  the  tongue.  In  jiroceeding  outwards,  they  separate, 
and  the  superior  fibres  incline  upwards,  formiug  a  series  of  curves  with  the 
concavity  turned  upwards.  The  fibres  of  tho  palato-gloBsos  mnsole  are 
found  byZaglas  and  Uenle  to  be  continuous  with  fibres  of  tho  transverse  seL 

Pig,       see.  —  Tramstirsi  ¥ig.  56t. 

Vestical  Sectio*  or  tub 

ToSQUB  IN  PBO-IT  OrTHI 
PAri[.l.A  VALLAT.S,  SEES 
TKOII         BErOBE        (frutll 

KoUiker). 

g,  ths  geaio'bro'glotu 
mtwolcii  i  g*,  tbe  vertical 
fibres  of  the  right  licls  tnuwd 
upwarJa  to  tbe  anrFone  ;  li, 
inrerior  Igogitniliital  nusde 
wiih  the  ^ii•iJ^■ll  ronini;  ar- 
tery ;  ( I-,  tron>»e«e  muaclo, 
entiro  on  one  side,  bat  par- 
tially removed  on  tbe  otlipr, 
where  the  olLer  mautea  pau 
through  it ;  c,  aeptniu  lin- 
gure  ;  hj  hyoglo^ifA  \  h  g  l^ 
iU  fitiroa  BpTocLjling  iip^iirda 
aluiiwl  vertically  outaiile  the 

gcnin  liyo-gluraua  :  A',  verliml  fibres  tioching  the  aurfaes  ;  It,  dividEd  pUt«a  of  tbo  Gbm 
of  tite  luperior  langitudlnal  musole  betvECa  tbe  vertical  GbiH  ;  it,  gl,  atylo-glaam  ;  d 
ghmdi  nsar  tbe  border  of  tbe  toaffU. 

Vertical  fihrtt  (musculas  perpend icnlaris  oitermis  of  ZnglaH),  decus- 
sating with  the  transvene  fibres  and  the  insertions  of  the  geuio-glossus,  form 
a  set  of  curves  iu  each  half  of  the  tongue  with  their  concavity  upwards,  and 
extending  downwards  and  outwards  from  the  dorsum  to  the  niidcr  surface 
of  the  border,  so  tbat  those  which  are  outermost  are  shortest.  (Zuglas, 
*'  On  the  Muscular  Structure  of  the  Tongue,"  in  Goodair'a  Annals,  I,  p.  1,) 

Eiaminad  iu  trausverse  sections,  the  nmscular  Bbres  of  the  tou^e  are  seen 
to  be  arranged  so  as  to  render  tbe  substance  divisible  into  au  outer  part  or 
rortcc  and  a  softer  internal  mtdxiila.  Tbe  fibres  of  the  cortex  are  prinoipally 
longitudinal,  derived  superiorly  from  the  lin^ualis  superior,  further  outwards 
from  tho  byo-glossus,  on  the  tiAe  from  the  stylO' gloss  us,  and  beneath  this 
from  the  lingualis  inferior.  They  ahentho  tbe  medullary  part  on  all  sides 
except  inferiorly,  where  the  genio-glossi  muscles  enter  it  between  the  infe- 
rior liagiiales.  In  the  medullary  part  are  found,  imbedded  in  fat,  the  decus- 
sating fibres  of  the  transverse  muscle  passing  acrciss,  tbe  genio-gloast 
radiating  upwards  and  outwards,  and  the  vertical  muncles  arcbiug  down- 
wards and  outwards.  Iu  addition  to  tbe  movements  which  may  be  ^veo 
to  the  tongue  by  tho  extrinsic  muscles,  this  organ  is  capable  of  being  curved 
upwards,  downwards,  or  laterally  by  its  cortical  fibres,  it  id  flattened  by  the 
vertical  fibres,  and  its  margins  are  again  drawn  together  by  tbe  tranarerse. 

The  septum  of  the  tongue  is  a  thin  fibrous  partition  which  extvnds  forwards 
from  the  hyoid  bone  to  the  tip,  and  divides  one  half  of  the  medullary  part  of 
the  tongue  from  the  other,  but  does  uot  penetrate  into  tbe  cortex.  It  cor- 
rospouds  with  the  fusiform  fibro-carlilage,  found  in  the  middle  of  the  tongue 
of  the  do",  near  its  under  surface. 
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The  arien'et  of  tlic  tongue  are  derircd  from  Uie  linga&Iia,  willi  ■ 
TroDi  the  facinl  and  lui.'eDding  pbarj-ogeal.     H'itb  Uioie  Ibe  t«uu  tar  ikc  I 

cocrcKpoml.    (Sec  pp,  3*8  snd  i56.) 

Pig.  570. 


Fig.  170- — LiTBRiL  View  or  tsb  Nkhvis  una  Hinuo-rsaaina  or  ntm  Toaaoi  {bm 
IlinahfeM  aud  LothUIiS),     1 

Tha  low«r  JA*  h*i  been  divided  near  tlic  ijiophyEU,  and  tbu  right  halt  noMlfBl;  ih 
hyold  bune  ia  volire.  mid  tbe  cilrinsio  musclM  d(  the  kmgne  *re  pnaerrad  «B  iIm  li^ 
■iJ«.  a,  thii  I'pitht^liiil  cnveting  of  tho  tongue  paitiallj  trUaed  i  b,  tbs  |«t^IIa'  sai^Brf 
tlie  niui»ui  nieuibrune  ciposed  ;  f,  the  lame  near  tbe  papllln  tkIUIb  ;  d,  pUood  4b  Ai 
mparior  eonitrictur  uf  Ibe  pharynx,  points  to  tbe atjto-glwaaji muele  -,  t,  ■[jlii  |ilnifij» 
nulaela,  paaiug  oitbtn  the  middle  conslrii'l^r  :  /  hjo-gloMO*  ;  g,  isiildl«  coBateidM  J 
tiu  |)liar;iii ;  h,  gaoio-bj'o.nliaBnH  ;  i,  genio-bjitiJcoB  ;  1,  trnnlt  of  the  IiukiuI  utnj  ;  L 
unine  ki-tcry  ;  »,  ■ubliugunl  tirsnch;  4.  iutenniaiil  bnni:bi!t ;  G,  tinuk  ut  iIm  (vrtt^ 
Barf*  :  6',  diilriiiutloD  of  iti  WrDiiua]  Iwigi  in  tbe  mnoiDs  memliraTis  if  the  (on  fartri 
I  tbs  lODKUfl  :  G'l  kutiiDsiilliry  ganglion  ;  G",  innlher  amall  gacgliDD.  ivnmct«d  «iik  ik 
gaitatnry  norve  ;  (t.  cborda  iftnpaai  nerve,  pauiug  fruiu  Ibe  bdal  uerre  7,  hi  the  tn«l 
of  (hr  guslatorj' ;  8,  trunk  of  tbe  gtosBi>-|ihurjrn|ieB].  ri:i<i-iTing  a  Iwig  of  cnuBsnualHP 
frxiD  tbv  fifial ;  8',  ita  dinlributiuD  niinr  tfaH  ]iBpl]IiF  lallaUK  ;  !>,  Kjin^luMial  sen*  i  f. 
it*  Iwiga  Id  (be  h;u-|ilo«ut  muKlc  sud  uuion  wiib  the  giu,latui7  ;  farUiar  liirvanll* 
Htn  ita  tertnioal  bmncbci  to  tbe  iQUMDlaT  subtlann  of  (be  (ongae. 

Thg  nmvi  of  tbs  tongue  (excliittive  of  bt3Di>hc*  Oom  (he  ajmpnlbFtk  ncrrs)  $h 
three:  tit.  the  liagiial  or  giufiilniy  brnn>.'b  of  Ihr  _fij1li  pair,  olitch  ao|>f>|lM  ik 
pipilliu  aiiit  mucous  iiiembrsDo  of  Ibc  forv  part  and  riiet  of  the  tongue  to  tha  «tMI 
of  about  two-lhlrda  of  lU  aurface;  the  lliiipinl  liraiieli  uf  (liu  !//iwHt-pA/rryi)g«a/_  «|^ 
•ciida  filameulo  l.u  tbr  luucoua  membrane  >t  the  biue  of  the  longue,  UiU  rlf  ■  JilTj  I* 
tlie  jia|iillB<  vallatan ;  anil,  laallj,  Ibe  K<rp'>glftnil  nerve,  ubich  ka  •liaLribalad  l«  iW 
nukclci.  (!4ce  tbe  deacrlptlon  of  tlii'i>e  ucrvtis.)  itetnak  aiii|  K^lliker  hara  ii» 
eoTercd  m  irroaeopir  tnnglia  apon  llie  cx)uiiiiiion  uf  the  gloaao  pharyngeal  nEtT«.ia4 
In  the  aheep  anil  rilf  i\\-aa  the  gimialor;  ilitiiion  of  tbi?  filVh.  Keuak  Ihoaahi  iW 
Vbty  bad  Mme  nbiiloa  to  tho  glandi,  but  KUIIikcr  findi  ibam  do  bimuchM 
~  wilb  Ihoae  oiguu. 
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THIS    Fl.Ljk.TE. 

The  roof  of  the  mouth  is  fonned  hy  the  pnlAto,  which  couaiata  of  tno  por- 
tions 1  the  fore  part  being  named  the  h.«rd  palate,  and  (be  back  part,  the 
soft  palate. 

The  osseous  framework  of  the  hard  palnto,  already  doaoribed  with  the 
bones  of  the  face,  ia  covered  by  the  perioijtuum,  and  by  the  liuiiig  membrane 
of  the  mouth,  which  adhere  intimately  togi^ther.  The  mucous  membrane, 
which  is  continnoUB  with  that  of  the  guna,  ia  thick,  dense,  rather  pale,  and 
much  corrugated,  especially  in  front  auii  at  the  aidoa  ;  but  is  smoother, 
thinner,  and  of  a  deeper  colour  behind.  Along  the  middle  line  is  a  ridge  or 
raphe,  ending  in  front  in  a  small  eminence,  which  corrospoads  with  (he  lower 
opening  of  the  anterior  palatine  canal,  and  receirea  the  terminal  filaments  of 
the  naso-palatine  and  anterior  palatine  nerrea.  The  membrane  of  the  hard 
palate  is  provided  with  many  muciparoua  glonda,  which  foroi  a  continuous 
layer  between  the  membrane  and  the  bone,  and  it  ia  coveted  with  a  squamous 
epithelium. 

The  t'l/i  palate  (velum  pendulum  palati),  ia  farmed  of  a  doubling  of  mucous 
membrane  iucloaing  muscular  fibres  and  numerous  glands.  It  constitutes  an 
incomplete  and  movable  partition  between  the  mouth  and  the  pharyni,  con- 
tinued from  the  posterior  border  of  the  hard  palate,  obliquely  downwards  and 
backwards.  Its  form  aad  its  inferior  connections,  bou[idiag  the  isthmus  of 
the  fauces,  have  been  already  described,  together  with  the  muscles  which  enter 
into  its  composition,  at  p.  189. 

The  anterior  or  under  surface  of  the  velum,  which  is  visible  in  the  mouth, 
is  concave.  The  mni:ouB  membrane,  continuous  with  that  of  the  hard  palate, 
ia  thinner  and  darker  than  it,  and  ia  ooverod  like  it  with  acaly  epithelium. 
The  moi.Ii»n  riilgo  or  raphe,  which  ia  continued  backwards  from  the  hard  palate 
to  the  base  of  the  uvula,  indicates  the  origiual  aepamtioit  of  the  velum  into 
two  lateral  halves. 

The  posterior  surface  of  the  soft  palate,  slightly  convex  or  arched,  is  con- 
tinuous above  with  the  floor  of  the  posterior  nares.  It  is  slightly  elevated 
along  the  middle  line,  opposite  to  the  uvula.  The  greater  portion  of  its 
mucous  membrane,  as  well  aa  that  of  the  free  margin  of  the  velum,  is  covered 
with  a  squamous  epithelium  ;  but  quite  at  ite  upper  portion,  uear  the  orifico 
of  the  Eustachian  tube,  the  epithelium  is  columnar  and  ctliatod. 

On  Ijoth  surfaces  of  tbo  velum  are  found  numerous  small  glands,  called 
the  paliitine  glauda.  Thoy  particularly  abound  ou  the  upper  surface,  whore 
they  form  quite  a  glandular  layer ;  thay  are  also  vsry  abundant  iu  tho 
onila. 

IHB  TONSItA 

Hie  toniils  (tonsill^,  amygdnlie)  are  two  prominent  bodioa,  which  oeeupy 
the  recestea  formed,  one  on  each  side  of  tbo  fauces,  between  the  anterior  and 
posterior  palatine  arches  and  the  pillais  of  tbo  fauces. 

They  are  usually  about  six  lines  in  length,  and  four  in  width  and  thick- 
ness ;  but  they  vary  much  in  size  in  ditferent  individuals. 

The  outer  side  of  the  tonsil  is  connected  with  the  inner  surface  of  the 
superior  constrictor  of  thu  pharynx,  and  approaches  very  near  to  the  internal 
carotid  artery.  Considered  in  relation  to  the  surface  of  the  nook,  the  tonsil 
OorreAponds  to  the  angle  of  the  lower  jaw,  whero  it  may  be  felt  beneath  Iho 
when   it   is  enlarged.      Its  inner  surface,   projnctlng   into   the  fauoea 
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Tbe  arien'fi  of  the  tongue  arc  dcrircil  from  the  IlasuBtis,  with  Min«  MuU  bnnclM 
From  Ilie  tavul  aail  iu(»;iidiug  pbarjugenL  WiLb  IbcM)  Lbe  veina  tor  Uw  mot  fan 
correapaml.    (Sec  )ip.  3t8  and  ISS.) 

Pig.  5(0. 


Fig,  S70. — LivikiL  View  of  tbb  Nkdvu  jiiro  Blood-vis^u^  oi  raa  Xoawa  iha 
HinchfelJ  and  Lvivtllri).     } 

The  lower  jnw  bu  been  dtvideil  ncBr  tke  B^mphjus,  uid  tbe  right  tall  mawtad;  fti 
bynid  bunc  is  i^ntire,  ami  tbe  eitriDsic  niuHleg  uf  the  tongue  lie  prtBerred  on  tkt  n|tt 
■ide,  a,  tbu  rpitbeljui  cureting  of  the  tonijue  jiirtisll)'  Tsiied  ;  h,  the  [<a|iUl«r  tnr^im  rf 
Uie  mDcoDS  TTiEtiibriiiLC  eipwed  ;  e,  tbe  eune  neu  the  p(i|iille  •allitic  ;  d,  pUoid  o  te 
■upcrior  conslHclor  of  the  pharynx,  paint«  Ui  Ibo  aljrlo-gloHiu  munle  ;  (,  iljlii  |ibeij>|iw 
muwlo.  i.aniDin  within  lbe  middle  eonetrictor ;  /.  hye-plmni :  g,  niddls  n>Ba*ilebif  rf 
tbr  pbarjiki ;  A,  gertlo-hyo-glmvuB  ;  ^  geaiu^bjuidctu  ^  1,  trunk  of  tbe  Ijogiul  utefff  ;  L 
ran i lie  artery  ;  :^  sulillnxnal  bnaeh;  4.  its  Ifnniail  branehci  :  .'•.  Iinnk  of  tba  irulaMy 
mti* ;  6',  dtatributiuo  of  ila  Ifrniiual  l-wlp  in  the  muFuua  meiaUaaa  at  tfas  fbra  putil 
the  longoe;  b",  aahmaiillary  );aij)Elion  ;  !•'",  inoUier  (mall  gaoglion,  amiiected  vilk  lla 
gDitotorj  nerie  ;  C,  chonla  tympani  Derre.  paiung  fium  tbe  faoal  narva  7>  ta  Uh  ti^t 
of  the  goslalory  ;  8,  trunk  of  tbe  glosaupharjniifal,  mHriring  a  twig  of  MmBMuotlH) 
fkoD  tbe  hcial ;  6',  ita  dititriiiuliun  near  the  |«pillB  Titllalo  ;  9,  hyiKigtaaaal  B«r*« ;  t. 
it!  tviga  tu  lbe  hyu- ^lostoi  muactc  and  uniou  iriLh  tbe  i:iiat«lur;  ;  furtbor  futvv4  an 
■vrn  itn  tenniuai  brancbea  to  lbe  m(uca]*r  tubdtantv  uf  the  torjgDe. 

Tb«  nrm'*  of  the  tongao  {eiFluaJTc  of  bntirbea  from  the  armiuiihvtif  nema)  m 
three  :  tU.  the  Ungual  or  ij««iiii"iy  limiidi  of  the  j{fih  pair,  which  auppliea  tb 
pa|)illw  I'lit  mucona  menitiriiie  of  ilic  fore  part  and  side*  of  the  UingiiA  to  tha  estaal 
of  aliuMl  two-thirda  of  iu  larface,  the  llnf;ual  brancli  of  tho  •KoiHD-jiA'rrpny^,  «IU 
MOda  fiUtoeDla  lo  tbe  mucoua  menibrans  at  the  baae  of  U>i)  tongue,  anil  npadallj  M 
dia  jiapillai  tallalB i  and,  lazily,  Ilir  fi;j7"'ifli'Hinf  uurva.  wbicb  i>  diMiibat«d  IB  Ik 
muncliv.  (^e«  the  dcai'rl)>ili>n  i>f  [bene  nerrca.)  livniak  and  KulUker  ha*«  b 
roTpred  ini<^roH'>|'ir  i^nglia  Upon  the  cipaiiildii  of  Ihc  gloiaopharyngckl  nai*^  i^ 
lu  lbe  ihcep  and  ralf  upon  Ihe  Kuilatotj  diTiiion  of  tbe  Btlh.  Iteiuak  thonchl  t(r' 
they  had  wma  nlatlou  Ut  tbe  glaiidi,  bat  Killliker  Guda  Ibem  un  bnnchaa  Mt  m» 
neetad  irlUi  lb«M  OigUM. 
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THK    PALiTE. 

The  roof  of  the  month  is  formed  bj  ths  palnte,  which  □□iiHistB  of  two  por- 
tiouB  ;  tho  fore  p&rt  being  named  the  hard  pakta,  aud  the  back  port,  the 
soft  palate. 

The  oaaeoiia  framework  of  the  hard  palate,  already  described  with  the 
bonea  of  tho  fiico,  is  covered  by  the  periosteum,  and  by  the  lining  raenibraini 
of  the  mouth,  which  adliere  intimately  together.  The  mucous  membrane, 
which  is  continuous  with  that  of  the  gums,  is  thick,  dense,  rather  pale,  and 
much  corrugated,  especially  in  front  and  at  the  aides  ;  but  is  Bmootber, 
thinner,  and  of  a  deeper  colour  behind.  Along  the  middle  liue  is  a  ridge  or 
raphe,  ending  in  front  in  a  small  eminence,  which  correspoucU  with  the  lower 
opening  of  the  anterior  palatine  canal,  and  receives  tho  turmiual  filameuta  of 
the  naso-palntine  and  anterior  palatine  nerves.  The  luembrane  of  the  liard 
palate  is  provided  with  many  muciparous  glands,  which  form  a  continuous 
layer  between  the  membrane  and  the  bone,  aud  it  is  coverud  with  a  squamou;< 
epithelium. 

The  so/t  palate  (relum  pendulum  paJati),  is  formed  of  a  doubling  of  mucoua 
membrane  iuclosing  muscular  fibres  and  n  umerous  glaud.'<.  it  oon.><titute3  an 
incomplete  and  movable  partition  between,  the  mouth  and  the  pharyui,  con- 
tinued from  the  posterior  border  of  the  hard  palate,  obliquely  downwimla  and 
backwards.  Its  form  and  its  inferior  cnnnoctionH,  bounding  the  isthmus  of 
the  faults,  have  been  already  described,  together  wilh  the  muscles  which  enter 
into  itn  compodtioD,  at  p.  IS'-i. 

The  anterior  or  under  surface  of  the  velum,  which  is  visible  in  the  mouth, 
ia  concave.  The  mucous  membrane,  continuous  with  that  of  the  hard  palate, 
is  thinner  and  darker  than  it,  and  is  covered  like  it  with  scaly  epithelium. 
The  median  ridge  or  raphe,  which  ia  continued  backwards  from  the  hard  palate 
to  the  base  of  the  uvula,  indicates  the  original  separation  of  tho  velum  into 
two  lateral  halves. 

The  posterior  surface  of  the  soft  palate,  slightly  convex  or  arched,  is  con- 
tinuous above  with  tho  floor  of  the  posterior  nares.  It  is  ilightly  elevated 
along  tho  middle  lino,  opposite  to  the  uvida.  The  greater  portion  of  its 
mucous  membrane,  as  well  as  that  of  the  free  margin  of  the  relum,  is  covered 
with  a  aquamous  epithelium  ;  but  quite  at  its  upper  portion,  near  the  oriSce 
of  the  Eustachian  tube,  the  epithelium  is  'columnar  and  ciliated. 

On  both  surfaces  of  the  velum  ore  found  numerous  small  glands,  called 
the  paliitiiit  glands.  They  particularly  abound  on  the  upper  surface,  where 
they  form  quite  a  glandular  layer ;   thoy  ore  also  very  abundant  in  ths 

THE  TONSIta. 

The  toniila  (tonsillio,  amygdalie)  are  two  prominent  bodies,  which  occupy 
the  recesses  formed,  one  on  each  side  of  the  fauces,  between  the  anterior  and 
posterior  palatine  arches  and  tho  pillars  of  the  fauces. 

They  are  usually  about  six  lines  in  length,  and  four  in  width  and  thldt- 
ness ;  but  they  vary  much  iu  size  in  different  individuals. 

The  outer  side  of  the  tonsil  is  connected  with  the  inner  lurfaao  of  tho 
superior  constrictor  of  the  pharynx,  aud  approaches  very  near  to  the  internal 
carotid  artery.  Considered  iu  rehition  to  the  surface  of  the  nook,  the  tonsil 
corresponds  to  the  angle  of  the  lower  jaw,  where  it  may  Iw  felt  bocieath  the 
when  it   is  enlarged.      Its  inner  lurfuce,    jirujncting   into   the   faaces 
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THE  TUHOUE. 


The  arleria  of  the  tongue  are  deriT<;<l  From  Iho  UngnsllH,  nllh  u>me  rautt  I 
{torn  (be  faeUI  and  oai-iiudiiig  pbarjngcal.     Willi  these  the  veini  far  the  moil  pwl 

cotrcBpoQiJ,    (See  pp.  346  oiid  lb6.) 

F[g.  670. 


Fig.  S70.— LitiUL  View  or  tbi  Nkuvis  ird  ItLuop-TKsaiiu  or  ihb  Iokobb  (fii« 
Hinchhld.  ud  LofciUd).     ) 

The  lower  jav  hat  Iwea  dttidcd  near  Uieijmphf^  and  the  right  bUf  rcmot^d;  lb 

hjoid  buDv  ia  tniire,  and  the  extrinsic  mnsclea  at  the  longoa  are  prrtErrc^  nn  Iht  li^l 
Bide-  a.  \hb  ppithi^lial  oowring  of  the  tongue  (fartiallj  rsiaed;  f>.  tlio  jpapilJu'  vorfrotfl/ 
tha  muwuB  m«mbr»iie  rMpaiied  ;  c,  the  same  near  the  papilln  TaU«1»  ;  it,  placrd  oB  A* 
■nperior  cnnttrictor  of  tlie  pharynx,  points  to  the  ■Ijlo-gliwiuB  miuclc  ;  (,  at j lo-pbar j mtaa 
mnwUi,  jMssing  within  the  middle  conslrii^lor  ;  /  hjO'cluune  ;  g,  middia  roiutrisloT  af 
the  pharjDx  ;  A,  genio-hyo-glouni ;  i,  gen iuhyn idem  ;  1,  trunk  uf  the  liojiiu]  arterj  ;  t. 
ranina  arterfj  !l,  lahlinftDal  braneb;  *,  il»  teruiiuaJ  bnuiches  ;  d.  trunk  ••{  the  poaUInn 
Derte  ;  B'>  diatribution  of  iti  trmiiual  tutjn  in  Iba  muconn  niembniue  n(  ilie  fbra  pwld 
tba  tODgna  ;  S",  ■ubuaiilliin'  ^'an^Iiuu  ;  V",  nnntbur  umall  giiDgliun.  ei>oa#cl«d  with  tbt 
gaatBtery  nerre  ;  ^,  diorda  tynifiani  nervi*,  ftiuHiug  frtiio  thi«  fachkl  Dcrve  7,  U>  the  trttak 
of  the  guslator; ;  6,  trunk  of  the  gloEBo-pbarjoneal.  rcoeiTinj-  a  twig  of  ooiniouuieatiM 
tt%<m  tbe  bdal  ;  t',  iU  dintribution  near  the  inpillip  rallatm  ;  i,  hjpocloHal  Bern  :  V, 
it*  iwi^*  to  the  bfo-^louna  muiclc  und  onion  with  tho  gusUitor;  ;  further  Cirwaid  an 
coin  its  terminal  braai^bEi  to  the  ninsculBi  labttann  of  the  tongue. 

The  nrrw*  of  Ihe  tongue  (eiclunisc  of  bmnchc*  from  ihe  eympallictie  ncmca)  an 
three:  viz.  the  lingual  or  pvilnloi-i/  brnnuh  of  li\e  Jiflk  pair,  nliich  »ap  plica  lb* 
papilla:  aiid  mueom  membrano  of  ihe  fore  part  and  »ld«  of  the  luigua  to  Uia  CIteBl 
of  about  twu-lliird*  of  itn  lurfaee ;  the  lingnAl  branch  of  the-  fflotmfjthrrytijfaal,  whkk 
acndn  fibimeiiU  to  the  luucuue  nianiliniuE  at  the  Inae  of  the  toDgoe,  and  np«da]lj  u 
the  papillu  lallaln;  and,  laatly.  tlio  h'qiii-jlutttil  nerve,  vbich  ia  diniributcd  to  Ik* 
muaclea.  (dec  the  deacription  of  tliriw  ncrvo.)  Itemak  and  KoLUker  hate  di* 
totcnd  mieroacoplf  ganglia  uputi  tlie  cipinnb'n  of  the  gloaio  pharjugcol  nme.  aaJ 
In  the  aheep  and  ralf  upon  the  guiiator,v  divi>lon  of  (lie  fifth.  Kemsk  Ibon^t  ikai 
tbey  hid  toina  nUtiou  to  the  glandi,  but  KUllikcr  findi  Ihem  on  brandMa  ^ot  cm- 
McUd  witii  tboac  orgaiM. 
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TSK    PAL&TB. 


I 


Tha  roof  of  tho  month  U  formed  b;  tbe  pnlato,  which  consists  of  two  por- 
tions ;  the  fore  part  beiug  named  the  hArd  palate,  and  the  bsolc  port,  the 
soft  palate. 

The  osseous  framework  of  the  hard  palate,  already  describee]  with  the 
bonea  of  the  faco,  is  covered  by  the  periosteuni,  and  by  the  liuiug  luumbrane 
of  the  mouth,  which  adhere  intimately  together,  The  mucous  mombtikno, 
which  ia  continuous  with  that  of  the  gums,  is  thick,  deuse,  rather  pale,  nail 
mnch  oomigated,  especially  in  front  and  at  the  sides  ;  bnt  is  amootber, 
thinner,  aud  of  a  deeper  colour  behind.  Aloog  the  middle  line  is  a  ridge  or 
raphe,  emling  in  front  in  a  email  eminence,  which  correspocids  with  the  lower 
opening  of  tba  anterior  palatine  canal,  and  receives  the  terminal  Glameats  of 
the  na^O'palatine  and  anterior  palatine  nerves.  The  menibraue  of  th<.'  hard 
palate  ia  provided  with  many  muciparous  glands,  which  form  a  contiiiuons 
layer  between  the  membrane  and  the  boiie,  and  it  is  covered  witb  n  s<]uamouii 
epithelium. 

The  Kiifl  palate  (velum  pendulum  palati),  ii  formed  of  a  doubling  of  mucou* 
membrane  inclosing  muscular  fibroti  and  numerous  glands.  It  oonstitutes  an 
iucompltfte  and  movable  jtartition  between  the  mouth  and  the  pliaryiix,  con- 
tinued from  the  posterior  border  of  the  hard  pa1at«,  oliUiguely  downwards  and 
backwards.  Its  form  aud  its  inferior  connections,  bounding  the  JsthmiiB  of 
the  fauces,  have  been  already  described,  togutherwith  the  moBoles  which  enter 
into  its  composition,  at  p,  180. 

The  anterior  or  under  surface  of  the  velum,  whioh  is  visiblo  in  the  mouth, 
is  concave.  The  mucous  membrane,  continuous  with  that  of  the  hard  palate, 
is  thinner  and  darker  than  it,  and  is  covered  like  it  with  scaly  epithelium. 
The  median  ridge  or  raphe,  which  is  contin  ucd  backwards  from  the  hard  palate 
tc  the  base  of  the  uvula,  indicates  the  original  SL-paration  of  the  velum  into 
two  lateral  halves. 

The  posterior  surface  of  the  soft  palate,  slightly  con  vex  or  arched,  is  con- 
tinuous above  with  the  Soor  of  the  posterior  nares.  It  is  slightly  elevated 
along  the  middle  line,  opposite  to  the  uvula.  The  greater  portion  of  its 
mucous  mem)>rane,  as  well  as  that  of  the  free  margin  of  the  velum,  is  covered 
with  a  B>|Uamous  epithehum  ;  but  quite  at  its  upper  portion,  near  the  orifice 
of  the  Euxtacbian  tube,  the  epithelium  is  columnar  and  eUiated. 

On  both  surfaces  of  the  velum  ore  fouml  numerous  small  glands,  called 
the  patiilinc  glands.  They  porticidarly  abound  on  the  iippor  surface,  where 
they  form  quite  a  glandular  layer  j    thay  are  also  very  abundant  in  the 

TBB   TOKSIL9. 

^M  tontUt  (tonsillm,  amygdolie)  are  two  prorainent  bodies,  which  oocnpy 
the  receMes  formed,  one  on  each  side  of  the  fauces,  between  the  anterior  and 
posterior  palatine  arches  and  the  pillars  of  the  fauces. 

They  are  nsually  about  six  linos  in  length,  and  four  in  width  and  tbiok- 
nees ;  but  they  vary  much  in  size  in  different  individuals. 

The  outer  side  of  the  tonsil  is  connected  with  the  inner  surface  of  the 
superior  constrictor  of  the  pliorynx,  and  approaches  very  near  to  the  internal 
oarotid  artery.  Considered  in  relation  to  the  surface  of  the  neck,  the  tonsil 
oorreaponds  to  the  angle  of  the  lower  jaw,  where  it  may  be  felt  beneath  Lha 
■Idn  when  it  is  enlarged,      Its  inner  sarfoce,   projecting   into   the   bucea 


SIS 


THE  TONGUE. 


The  arlerfea  of  the  tongae  ^rc  ilcriicil  from  the  tiagualia,  with  some  Bm&ll  branchea 
from  Ibe  facial  and  aafcnilmg  pliaryagiuU.  With  these  the  veiiia  for  Llic  most  part 
coireaponii.     (See  pp,  3i8  aud  458.) 

Fig.  670. 


Fig.  S70, — LiTKBAii  View  or  the  Nekyk  abu  Bi.ixid-v«s»i<ls  or  the  Tonodi  (from 
HIrachfeld  and  LeT«]!ld).     | 

Tlie  lower  JKv  has  been  divided  near  tte  Bf mphy bib,  and  the  right  half  remo*ed ;  tlia 
hjoid  boui^  i^  putire.  aud  the  eitiinr^ic  muacka  of  the  t'^ngac  are  pree^rved  oo  the  right 
■ids.  a,  the  epitheiial  covering  of  tho  toagoe  partially  raised  ;  b,  the  paplllar  aurfoce  of 
the  mucooB  membrane  oxpoEed  i  e,  the  eaiuc  near  the  papilEic  vallatm  {  d,  pJaeed  on  the 
Buperior  constrictor  of  the  pharyni,  poiDta  to  the  Btj-lo-glmaua  muKle  ;  e,  atylo-pliaryogeUH 
miiicle,  [laBaiiig  within  the  middle  constrictor  ;  /,  hyo-filowaa  ;  g,  middle  oonstriclur  of 
the  pharjni ;  A,  goiiio-h)o-ghiuu»  ;  i,  genio-hyHideus  ;  1,  trunk  uf  the  liii(ro»l  artery  ;  2, 
rnnine  artery;  a,  suMingnal  bmncli;  4,  its  lermiiml  lirauches  ;  5.  traiik  of  the  puatalorjr 
Dene ;  6',  distributioD  of  ila  terminal  IniKS  in  the  mucnus  membrane  if  the  foro  part  of 
the  tongue  ;  5",  anbmaiillnry  ganglioa  ;  b'",  another  small  gnnglian,  connected  vitb  the 
gnatatorj  nerve  ;  G^  chorda  tynipani  aerrCf  paoaing  from  the  facial  nerve  7|  to  the  trunk 
of  tile  gu9tat<jrj ;  8^  trunk  of  the  glosso-pharyogeaJ,  recclviDg  a  twig  of  cDmiauuicatioii 
frnm  the  faeial  ;  8',  ita  difltiibntion  near  the  papiliie  Tallatju  ;  9,  hypo^lo^aal  nflrre  ;  9', 
ita  tviga  to  tJ^e  hyo-^toaana  icubcIc  and  union  vith  the  gur^tnlory  ;  further  forward  aro 
■ei-n  ita  terminal  hraoeheH  to  the  mnacular  snbatanee  uf  the  tongue. 

The  nrnvf  of  the  tongue  (eicluaive  of  brnnches  from  the  ajmpsfiietic  ncrveal  aro 
three  ;  tie.  the  lingual  or  giittiitt^i-y  branch  of  the  fi/}h  pair,  mbieh  aupjiUea  the 
pnpillte  and  macoua  oiembraue  ol  Lhc  fore  part  and  aides  of  the  touf^e  to  the  eilcnt 
of  alKJUl  Iwo-thirda  of  ilji  aurtace  ;  the  lingual  branch  of  the  filonso-phi-iijnipal ,  wliti^h 
■cada  Glameuta  to  the  mucuus  iiicmbrnDe  at  the  biuc  of  Lhc  tongue,  and  especially  lo 
lhc  papillie  Tallatie;  and,  iaelly,  the  liijpiijiloiia-il  nerve,  which  b  distributed  to  the 
muaelce.  (See  the  description  of  theae  nerves.)  Itemak  and  Kiilliker  hare  dU- 
covcred  microseopic  gaoglia  upon  the  expansion  of  the  gloaso-pbar^'ngeal  nerve,  and 
in  the  sheep  and  calf  upon  the  gustatory  division  of  the  fifth.  Kcmak  thought  that 
they  had  aomc  rctatioD  to  the  glanda,  bat  Kolliker  finds  them  on  brinchca  not  cou- 
Iiecl«d  with  those  organi. 
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THK    FAL4TS. 

The  roof  of  tho  mouth  is  formed  by  tbo  paliite,  wliich  oouusta  of  two  por- 
tiouB  ;  the  foro  part  being  n&med  the  hard  paUte,  and  the  batik  part,  the 
Boft  palate. 

The  o«Beou3  framework  of  the  hard  palate,  already  described  with  the 
bones  of  the  fuco,  ia  covered  by  the  porioBteum,  and  by  the  lining  membrane 
of  the  mouth,  which  adhere  ijitimately  tngether.  The  mucous  membrane, 
which  is  coQtiuuous  with  that  of  the  gutns,  is  thick,  dense,  rather  pale,  an<l 
much  corrugated,  especially  ia  front  aud  at  the  Bidea  ;  but  is  smoother, 
thinner,  and  of  a  deeper  colour  behind.  Along  the  middle  line  is  a  ridge  or 
raphe,  ending  in  front  in  a  email  eminence,  which  corresponds  with  the  lower 
opening  of  the  anterior  palatine  canal,  and  receives  the  terminal  filaments  of 
the  naso-palatino  and  anterior  palatine  nerves.  The  luenibraue  of  the  hard 
palate  is  provided  with  many  muciparoua  glands,  which  form  a  coutinuoua 
layer  between  the  membrane  aud  the  boue,  and  it  is  covered  with  a  squamous 
epithelium. 

The  snft  paJate  (velum  pendulum  palati),  is  formed  of  a  doubling  of  mucous 
membrane  inclosing  muscular  fibres  aud  numerous  glands.  It  constitutes  an 
incomplete  and  movable  partition  between  the  mouth  and  the  pharynx,  coo- 
tinned  from  the  posterior  border  of  the  hard  palate,  obliquely  downwards  and 
backwardg.  Its  form  and  its  inferior  connections,  bouuding  the  isthmus  of 
the  fauces,  have  been  already  described,  together  with  the  muscles  which  enter 
into  its  composition,  at  p.  180. 

The  anterior  or  under  surface  of  the  velum,  which  is  visible  in  the  mouth, 
i>  concave.  The  mucous  membrane,  continuous  with  that  of  the  hard  palate, 
is  thinner  and  darker  tlutn  it,  and  Lb  covered  like  it  with  scaly  epithelium. 
The  median  ridgo  or  raphe,  which  is  continued  backwards  from  the  hard  (lalate 
to  the  base  of  the  uvula,  indicates  the  origiuol  separation  of  the  velum  into 
two  lateral  halves. 

The  posterior  surface  of  the  soft  palate,  slightly  convex  or  arohed,  is  con- 
tinuous above  with  the  floor  of  the  posterior  nures.  It  is  slightly  elevatod 
along  the  middle  line,  opposite  to  the  uvula.  The  greater  portion  of  ita 
mucous  membrane,  as  well  as  that  of  the  free  margin  of  the  velum,  is  covered 
with  a  squamous  epithelium  ;  but  quite  at  its  upper  portion,  near  the  orifice 
of  the  Eustachian  tube,  the  epithelium  is  columnar  and  ciliated. 

Ou  both  Burfaoes  of  the  velum  are  found  numerous  small  glands,  called 
the  pofittinc  glands.  They  particularly  abound  on  the  upper  surface,  where 
they  form  quite  a  glandular  Layer  ;  they  are  also  very  abuniaut  iu  tht> 
uvula. 

TBK   TONSILS. 

TU«  IoiiiHb  (tonsillre,  amygdnlie)  are  two  prominent  bodies,  which  occupy 
the  recesses  formed,  one  on  each  side  of  the  fauces,  between  the  anterior  and 
posterior  palatine  arches  and  the  pillars  of  the  fauces. 

They  are  usually  about  six  lines  in  length,  and  four  in  width  and  thick- 
ness ;  but  they  vary  much  iu  Nze  in  different  individuals. 

The  outer  side  of  the  tonsil  is  connected  with  the  inner  surface  of  the 
superior  constrictor  of  the  pharynx:,  and  approaches  very  near  to  the  internal 
carotid  artery.  Consirlered  in  relation  to  the  surface  of  the  neck,  the  tonsil 
corresponds  to  the  angle  of  the  lower  jaw,  where  it  may  be  felt  beneath  tha 
■kin  when  it   is  enlarged.      Its  inner  surface,   projecting   into   the   fauMS 
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betweon  tho  palatine  nrcheEi,  iiroaeiita  from  twelve  to  fifteen  orificen,  which 
give  it  n  perforated  appearauce.  These  orififea  lead  into  recuBBcs  Ju  the 
aubstauce  of  the  touHJl,  from  which  other  &uJ  Bmaller  orifices  conduct  (till 


Fig.  671. 
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Pig-    571. — Skotiob  or  *  Pol- 
LlUDLin    Olaiid    raim    tu> 

Bo»T    OF    TBI    TOBODI   (from 

KOJUIim).     » 

a.  epUbclml  [miiig ;  b,  papil- 
Is  of  tbe  muooiu  membfono;  £, 
outer  lurFBce  of  th«  opmlr, 
furmed  of  cunntctJTe  tinsae  ;  d, 
outlet,  uidc,!;!!^!!;  nftbc  capsale ; 
g,  folUclea  in  ttic  tabatmice  of  tho 
capsular  wall. 


deeper  into   nnmcrons  fid* 

licles.  'l'hes(>  foUicIea 
lined  hy  the  epithi'liiiin  aad 
paptllury  mucous  tnetnbraDe  of  the  throat,  aud  have  thiuk  wails  formed 
by  n  layer  of  doped  capnulca  imbedded  in  the  submucous  tiiuiuQ.  The  cap- 
sules, which  may  be  compared  to  those  of  Peyer's  glands  of  the  intestine, 
besi^lea  having  a  mesh-work  of  capillary  blood  vessela  and  delicate  trabecula 
tisaiio  withiu  theui,  are  filled  with  cun^istent  greyish  Eubatntico,  containin^^ 
colls  and  free  nuclei,  but  without  the  oharaclers  of  mucus.  A  substance  hnviiig 
the  same  microscopic  elements  is  found  in  the  cavity  of  the  follicle,  but 
hora  it  is  liable  to  be  mixeil  with  mucus  supplied  by  true  mucous  glands, 
the  ducts  of  which  pass  into  the  follicle.  The  function  of  the  toueils  in  aa 
little  knows  an  that  of  the  other  glands  formed  of  closed  capsules  which 
are  found  in  the  mucous  membrane  of  the  alimentary  canal. 

Folliuulnr  recesses,  surrounded  by  closed  capsules,  like  the  recesses  and 
capsules  of  the  tonsils,  are  also  fouud  at  the  root  of  the  tongue,  where  they 
form  a  layer  extending  from  the  papillfB  vallatie  to  the  epiglottis,  and  from 
one  tonsil  to  the  other,  lying  immediately  beneath  the  mucous  membnuie 
ancl  above  the  mucous  glands,  many  of  whoKO  duett  they  receive. 

The  tonsila  receive  a  very  largo  supply  of  lilood  from  various  aources,  viz.  from  l.ho 
tonsillar  and  palatine  l)mDi^hc«  of  the  facial  artery,  aud  from  the  descending  paUlisc, 
the  ascending  pharyngeal  and  the  doisalia  linguie.  From  these  aitcrtcs.  flne  Uranclica 
■nd  capiUarieB  ace  dielriliutcd  abundantly  to  the  walls  of  tbe  capsules  and  to  Lhe 
papillK  of  the  mucoaa  membrane  lining  the  fullielos,  Tbe  wiiii  arc  Dumcrou'i,  aud 
enter  the  tonsillar  plexus  on  ita  outer  aide.  The  necvci  come  fiom  the  gtouo- 
pharyngeal  nerve,  and  from  tbe  fifth  pair. 

THE    SALIYAAY    OLAVDS. 

The  saUva,  which  is  poured  into  the  mouth,  and  there  mixed  with  tlie 
food  during  mastication,  is  secreted  by  three  pairs  of  glands,  named  from 
their  respective  situations,  parutiJ,  s'lhiuiirilluTy,  and  titbUiigunl,  Agreeing 
in  their  general  physical  characters  aud  minute  Btructure,  these  glands  differ 
in  their  size,  form,  and  position. 

The  Parotid  Gland. 

The  parotid  is  the  largest  of  the  three  salivary  glands.  It  liea  on  the  tide 
of  the  face,  in  front  of  tho  ear,  and  extends  deeply  into  the  space  behind 
the  nunuB  of  the  lower  jaw,      Ita  weight  varies  from  five  to  eight  dracluua. 


THE   PAROTID   OLAND. 


SIS 


Its  outer  Hnrfoco  U  convex  and  loliulateij,  aad  in  covered  bfthe  ekm  and 
fascia,  and  partinlly  by  the  pklyamii  muHcle.  It  is  boiiuded  above  by  the 
lygonitt,  below  by  a  lire  drawn  backworda  from  tte  lower  bolder  of  the  jaw 
to  the  Btemo-mastoid  muscle,  and  behiud  by  the  eiteruid  meatus  of  the  ear, 
the  mastoid  process,  and  ateruO' mastoid  muscls.  Its  anterior  border,  wbioh 
lies  over  the  ramus  of  the  lower  jaw,  is  leaa  distiuctly  doGnet),  and  stretcheB 
forwards  to  a  variable  estoct  ou  the  maeBeter  muscle.  It  is  from  thii 
anterior  border  of  the  gland  that  the  excretory  duct  paasea  off  ;  and  there  is 

Kg.  B72. 
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Pig.  GT2 Skktdu  or  a  SupEKriciAL  DiaiiicTioN  ev  tdb  Pice,  BHowixa  tbr  Poainoic 

or  Tut  VmntD  hd  Suduilxillibi  Olinds.     ) 

JO,  the  larger  part  of  the  pnrotid  gljinJ  ;  jJ",  the  soiall  part.  wliiclilieaalongsiJo  the  dact 
on  the  maasster  ninsi:1o  ;  d,  tlie  duct  of  StcBaon  befjrij  it  perforates  tl.u  l.ucciuaUir 
oiDHCle ;  at  transrerHe  fhciul  anery  ;  «,  n,  hrAOtihe^  of  the  fa^Mnl  iiervi.-  emerifing  from 
below  the  glutd  ;  /,  the  facial  arterj  pa^iii^  oat  of  a  ^roifve  in  the  AuljiaaiilUty  gland 
and  aAoending  on  the  fhix  ;  8  n,  soperficial  larger  portioD  of  the  fiahmauLlaFj  glaud  iying 
onr  tbo  poaterior  part  ol  tbs  mjlo'bjoid  ninsole. 

frequently  found  in  connection  with  the  duct,  and  lying  upon  the  masaoter 
muHcle,  a  small  process  or  a  separated  portion  of  the  gland,  which  is  called 
glaruliUa  aoniii  {socia  parolidis'),  Ou  trying  to  raLse  the  deeper  part  of  the 
parotid  gland  from  its  petition,  it  is  found  to  extend  far  inwnrdf,  between 
the  mastoid  process  and  the  ratnus  of  the  jaw,  towariia  the  base  of  tiio  skull, 
and  to  be  intimately  connected  with  several  deep-aeated  parts.  Thus,  above, 
it  reaches  into  and  occupies  the  pfwterior  part  of  the  glenoid  cavity  ; 
behind  and  below,  it  toaobes  the  digastric  muicle,  and  rests  on  the  styloid 
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procoHH  and  styloid  muacU's  ;  niid,  in  FroDi,  under  cover  of  tlie  ramaH  of  the 
jaw,  it  advAuces  a  certain  divtunce  between  tbe  eiterual  oud  uitemnl  ptery- 
goid mnacloB. 

Tlie  inteiuai  carotid  atterj  and  interoal  jugular  vein  are  close  to  tbe  deep 
surface  of  the  gland.  Tbe  external  CATotid  artarj,  aocompanied  by  tbe  tent' 
poral  and  internal  maiiilary  vein«,  pastes  through  tbe  parotid  glaud  ;  and  in 
that  situation  awe  the  temporal  and  internal  maxillai'y  sFtcries,  as  also  the 
auricuiar  and  trauaveras  facial  brancheH  of  the  temporal,  Tbe  gland  is  also 
traversed  by  the  facial  nerve,  which  divides  into  braDcbos  nitbiu  its  sub- 
stance, and  it  h  pierced  by  branches  of  the  great  auricular  nerve. 

llie  parotid  duct,  named  also  Utemon'a  diirt  (d.  Stononianua),  appears  at 
the  anterior  border  of  the  gland,  about  one  liuger's  breadth  bolow  tbe  Eygonu, 
and  runs  forwards  over  the  uissseter  mttsole,  accotnpauied  by  the  socia  poro- 
tidis,  when  that  Hccessory  portion  of  the  gland  oiixti,  and  receiving  it«  ducts. 
At  tlie  anterior  bonier  of  the  massuter,  the  duct  turns  innards  through  the 
fat  of  the  cheek  and  pierces  the  buccinator  muacle  ;  and  tlion,  after  runuing 
for  a  short  distance  obliquely  forwwda  beneath  the  mucciua  mewbriine,  opens 
upon  the  inner  hiirfiice  of  tbe  cheek,  by  a  small  orifice  opposite  the  crown  of 
the  second  molar  tootli  of  tbe  upper  javf.  Its  direction  across  tbe  face  may 
be  indicated  by  a  line  drawn  from  tbe  lower  margin  of  the  concha  of  the  ear 
to  a  point  midway  lietween  the  red  margin  of  the  lip  and  the  ala  of  tbe  none. 
Tbe  length  of  tbe  Stenouiuu  duct  is  about  two  inches  and  a  bnlf,  and  its 
thickness  about  one  line  and  a  half.  At  the  place  where  it  perforates  tbe 
buccinator,  itx  canal  is  as  largo  as  a  crow-quill,  but  at  its  oriBce  it  is  smaller 
than  in  any  other  part,  and  will  only  admit  a  very  tine  probe.  Tbe  duct  is 
surrounded  by  areolar  tisaue,  and  consUts  of  ua  external,  douse,  and  thick 
fibrous  coat,  in  which  contractOe  fibres  are  described,  and  of  an  interuid 
mucous  tuuic,  which  if  continuous  with  tbut  of  the  mouth,  but  which  a 
covered,  from  tbe  orifice  of  tbe  duct  as  far  as  to  the  smalleBt  branches, 
with  a  columnar  epithelium. 

The  parotid  gland  belongs  to  tbe  class  of  compound  racemose  glands,  and 
consists  of  numerous  flattened  lobes,  held  together  by  the  ducts  and  vessels, 
and  by  a  dense  areolar  web,  which  is  continuous  with  the  fascia  upon  its  outer 
surface  ;  but  the  gland  has  no  special  or  proper  coat.  The  lobes  are  agoiu 
divided  into  lobules,  each  of  which  consists  of  the  branched  terminations  of 
the  duct,  and  of  vosaols,  nerves,  and  fine  areolar  tissue.  Tbe  ducts  termi- 
□ate  in  closed  vesicular  extremities,  about  ii^th  of  an  inch  or  more  in 
diameter,  which  are  lined  with  epithelium,  and  have  capillary  vesfels 
ramifying  upon  them. 

The  vessels  of  the  parotid  ^land  enter  and  leave  it  st  numerons  points,  The  arteries 
are  derived  directly  (rora  the  external  carotid,  and  from  those  of  its  branches  which 
pus  Ihroiieli  or  near  the  gland.  The  veins  correapond.  The  absorbents  join  the  deep 
and  superfiiria]  set  in  Ibe  neck  ;  and  tbcrc  are  often  one  or  more  lymphitic  glands 
imbedded  in  the  substance  of  tbe  psrotid.  The  ncncs  come  from  the  ayjiipaLbelic 
(earotid  picins),  and  also,  it  is  said,  from  the  facial  nnil  the  superficial  temporal  and 

t  great  luriiular  nerves. 
An  taalanco  is  recorded  by  Gruber  of  a  remarkable  dinpt.i cement  of  the  parotid  on 
one  side ;  the  whole  gland  being  situated  on  the  miusatf  r  mascic  ai  if  it  were  au 
enlarged  socia  parotidis.   (Virehow'o  Arcbiv,  xuii.,  p.  3S8.) 
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The  SubmaxillaTy  Gland. 
The  luhmaxUlary  gland,  the   next   in   site   to   the  pnrotid  gland,  is  of  a 
loroidai  form,  and  weighs  about  2  gr  2J  dr&chms. 


It  it  situated  itam«- 
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difttely  below  the  bust)  &u<l  the  iuner  gorhce  of  the  inferior  maxiUa,  and 
abovB  tUo  digastric  ninacle.  In  thie  position  it  is  oovenii]  by  the  skin 
and  the  pUtjBma  myoidia,  luiil  its  inner  surface  rests  on  Ilia  mylo-hyoid, 
hyO'glossDS,  sud  atylo-gloKaus  mUHolea  ;  abovo,  it  corresponds  with  a  dopres- 
■ion  on  the  inner  aurfaL-e  of  the  jaw-bone  ;  and  it  is  separitted  behind  from 
the  parotid  gland  meruly  by  the  Rtylo-maxillary  membrane.  The  facial 
artery,  before  it  mounts  over  the  jaw-bone,  lies  in  a  doop  groove  upon  the 
back  part  and  upper  border  of  the  glivnd. 

The  duel  of  the  submaxillary  glsnd,  nam(!d  WhaTtoti'i  duet,  which  ia 
tibout  two  inches  in  length,  pssses  off  from  the  glaud,  together  with  a  thin 
process  of  the  glsoJular  substance,  round  the  posterior  border  of  the  mylo- 
hyoid muscle,  and  then  runs  forwurda  and  inwards  above  that  muscle, 
between  it  aiid  the  hyo-(,'lo8xus  and  g«nio-hyo-gloBsus,  and  beneath  the 
Bubliugiial  gland,  to  reach  the  side  of  the  frreuum  linguie.  Here  it  ter- 
minates, dose  to  the  duct  of  the  opposite  aide,  by  a  iiarrow  orifice,  which 
opens  nt  the  summit  of  a  soft  papilla  seen  buueath  the  tongue.  The 
structure  of  this  gland  is  ULe  that  of  the  parotid  ;  but  its  lobes  are  larger, 
its  surrounding  areolar  web  is  tiiier,  sud  its  attachments  are  not  so  firm. 
Moreover,  its  duct  has  much  thluucr  coats  than  the  parotid  duct. 

The  blrMd  vends  of  the  Bulimaxlllory  gtanil  are  branehei  of  the  facial  and  liDgOBl 
arteries  uml  veins.  Tbe  nerves  inetudc  thoso  derived  from  the  rnnall  submuillar/ 
gsDgliaa.  OS  well  as  branches  Siom  the  m^lobyaid  dtvinion  of  tbe  infenor  dental 
usrve,  aail  the  aympatbutio, 

Tht  SiihUngiial  Olaiid, 
The  suUtnj^uoI  i/lanii,  the  smallest  of  the   salivary  glands,  is  of  a  narrow 
oblony  shape  and  weighs  Ecoroelj  one  drachm.     It  is  situated  along  the 

Pig.  S7S,— Visw  or  Tnt  EiauT  Bus-  Fig.  673, 

H^xiLLAKT  inh  Susuxacii.  titAsns 
rsuM  Tui  IssniK. 

A  part  uf  the  right  siJe  at  the  Jaw, 
divided  from  tbe  left  at  the  sjiopbysis, 
nmsiDs;  the  ton[;ue  ncd  iu  inaiclea 
hsve  b«i?a  removed  ;  ^ut  tb^  oiuous 
uicDitirsDe  of  the  rigbt  eidd  i>  retained 
and  ij  drawn  upnanls  si)  ns  to  eipose 
the  suLlingnal  gjasija  ■  m,  the  lari^er 
■nperiisial  pan  of  the  snbuuiiillnr; 
gland ;  /,  the  facial  stMry  puiing 
Ibniugh  it;  im',  deep  portion  pro- 
iidigtd  within  the  nijlu-lijuid  musaio 
nh;  I  f,  ij  placed  below  Che  anterior 
Urge  part  of  the  aabUngnal  i^landH,  with 
(he  dnct  o(  Bartholin  partlj  nhown  ; 
•  r,  placed  abote  the  hinder  sdisU  and  of  tbe  chain  of  glandi,  indicstsi  the  ducla  of  one 
UT  twa  perfoiatiug  the  muooos  membtadfl  ;  d,  tbo  papilla^  at  which  the  dnot  of  Vhortoa 
opens  in  front  bebioJ  ths  inciior teeth ;  d'.lfao  oommenoement  o(  tbe  dact;  A,  the  hfoid 
tvDB  i  n,  the  gusUtorf  acne. 


floor  of  the  mouth,  where  it  forms  a  ridge  between  the  tongue  and  the 
gums  of  the  loner  jaw,  oovered  only  by  the  mucous  membrane.  It  reaches 
from  tile  frteuum  linguie,  in  front,  where  it  is  iu  contact  with  the  glaud  of 
the  oppoaitu  side,  obliquely  backwards  and  outwards  for  rather  more  tliau. 
an  inch  and  a  halt  Ou  its  inner  aide  it  rests  on  the  genio-hyo-glossua  ; 
beneath,   it  u  supported   by  the  mylo-hyoid  muscle,  which   ia  interposed 
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between  it  snd  the   aolimiixiUnry  gUiicl  ;    but   it  is   here  in  oloBO 

with   the  Whnrtonian   duct,   with   the  accompanying  deep   portion   of  ft»" 

Iftat-named  ({Iiuid,  nnd  also  with  the  liuguftl  nerre. 

The  lobulea  of  the  sublinguiil  gland  are  not  80  closely  united  tORether 
as  those  of  the  other  aalivary  glands,  and  the  ducts  from  mnny  of  them 
open  eepaiuteljr  iuto   the  mouth,  along  the  lidgo  which  indicates  the  your 


Fig.  57*. 
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Fie.  G74.— SiiToaM  ItLDsriiiTnia  thk  Forhatiun  or  tbi  Faboud  (iutio  iftoai 

J.  aiuiler). 

A,  hevl  of  B  Tcttal  ehtep  magiiifietl,  ibowiiig  tliB  eu:\j  aiinpla  coDditioa  of  the  parotid 
gloud  Hitli  the  duct  iDJMteil. 
S,  parutid  gluid  of  a  fnlot  sheep  man  adtsnsed,  the  ducla  and  btood-ncMis  injected. 

tion  of  the  glaniL  These  ducts,  named  dactji  of  BivM,  are  from  eight  to 
twenty  io  number.  Some  of  them  open  into  the  duct  of  Wharton.  One, 
longer  than  the  rest  (which  ia  occasioniilly  derived  in  pai*t  also  from  the 
submaxillary  gland),  runs  along  the  Whartoniau  duct,  and  opena  either 
with  it  or  Tery  near  it  ;  thiii  hu  been  named  the  duet  of  Bartholin. 

The  blood-vciueb  of  this  gbnd  are  sup|ilieil  by  the  aublinganl  and  tabmental  i 
■rteriee  and  vcidb.  TIid  dctvos  ftrc  numerous,  and  arc  derived  [rem  the  lioguftt] 
branch  of  the  SSih  pair. 

SaliM. — The  saliva  is  a  oleur  limpid  fluid,  containing  a  few  microscopia 
granular  oorpusclos.  Its  specific  gravity  is  from  1  006  to  I'OOS,  and  it  hna 
only  from  1  to  1^  parts  of  solid  matter  in  100,  The  saliva  is  always  alkaliii« 
during  the  act  of  mastication  ;  but  the  fluid  of  the  mouth  becomes  acid,  and 
remains  ho  nntil  the  next  time  of  taking  food  :  the  reason  being  that  tho 
secretion  of  the  mucous  follicles  of  the  mouth  is  acid,  while  that  of  the 
salivary  glands  is  alkaline.  Its  chief  ingredients,  besides  water  and  mucus, 
are  a  peculiar  animal  extractive  substance,  named  salivine,  with  soma 
alkaline  and  earthy  salts.  It  is  remarkable,  besides,  for  oontoining  a  minnta 
proportion  of  sulphocyanide  of  potaasium. 
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IhwIopTneiil. —  In  mammttlis,  ftccordiug  to  Uuller  md  Weber,  the  wlirary  glaDcIa 
U  shuwn  !□  the  case  o[  the  parotiil  gland  in  the  embrjo  of  the  sheep,  first  appear  ia 
the  form  of  a  simple  csdaI  Hiih  budllke  procesaea  Ijiug  in  it  blnnlema,  aud  conimDai- 
catiug  with  the  cavity  of  thu  muuLh.  This  canal  becoiues  more  and  more  rumilied  to 
form  the  ducU,  whilst  the  blaatema  eoou  acquires  a  luliulated  rorm,  corresponding  with 
that  of  the  future  gland,  and  al  last  wholly  di&appDara,  leaving  the  braocbcd  durU, 
vilh  their  blood-resaeli  and  connecting  tissnes.  The  BUbmaxillarj  gland  is  uid  lo 
be  the  Oral  formed  ;  then  the  Bubliiigual  and  the  parotid. 


THE    PaARYKX. 

The  pbaryni  ia  tliai  part  of  the  alimeDtai;  caual  which  unites  the  uavi- 
tioB  of  the  mouth  and  noaei  to  the  ccsophagua.  It  extends  from  the  bus 
of  the  skull  to  the  lower  border  of  the  cricoid  cartilage,  and  forma  a  sac 
open  at  the  lower  end,  and  imperfect  in  front,  where  it  presents  apertures 
leading  iuto  the  noae,  mouth,  and  larynx. 

The  velum  pendulum  palati  projects  backwards  into  the  phorTSX,  and 
during  the  piiSBage  of  the  food  completely  separates  an  upper  from  a  lower 
part  hy  meaos  of  the  contraction  of  the  muscles  connected  with  it  which  are 
pinceil  in  thu  poaterior  pillan  of  the  fauces.  Seven  openings  lead  into  the 
cavity  of  the  pharynx  ;  viis.,  above  the  velum,  the  two  posti'riot  oi^enjugs 
of  the  nares  and,  at  the  aides,  the  apertures  of  the  Etuituchiau  tubes  ;  while 
below  the  velum,  there  is  first  the  paanago  leading  from  the  mouth,  then 
the  superior  opening  of  the  larynx,  and  lastly  the  pasange  iuto  the  waopha^s. 

The  walla  of  the  pharynx  consist  of  a  fascia  or  layer  of  fibrous  tissues, 
named  the  pharyngeal  aponeurosis,  dense  at  its  upjier  part  but  lax  and 
weak  below,  surrounded  by  muscles,  and  lined  by  a  mucous  membnuie. 
At  its  upper  end  this  fibrous  wall  is  attached  to  the  puaterior  margin  of  the 
body  of  the  sphenoid  bone,  and  |)a!<sea  outwards  to  the  petrous  portion  of 
the  temporal.  It  is  strengthened  in  the  middle  line  by  a  strong  band  de- 
scending between  the  recti  antici  muscles  from  a  part  of  the  basilar  process 
which  often  presents  a  marked  tubercle. 

The  pharynx  is  nsoally  described  as  attached  superiorly  to  the  basilar  proceas 
of  the  oecipilol  bone ;  it  ia  certain,  however,  from  dissections  in  both  young  and  old 
subjects,  that  the  recti  capitis  anlici  muscles  come  quite  forward  to  the  anterior  ex- 
tremity of  the  basilar  process  ;  that  the  posterior  wall  of  the  pliaryni  al  ila  upper  end 
forms  a  cul-de-sac  on  each  side  opposite  lite  tip  of  the  petrous  bone,  and  lies  in  a 
curve,  with  its  convexity  forwards,  in  front  of  the  recti  mnscies  :  ami  that  the  only 
connection  of  the  pharynx  with  the  oiicipital  bone  ia  by  means  of  the  mesial  band, 
which  has  been  deicribed,  and  which  forms  a  cranio-phaT^ngeal  ligament.  The 
tabcrcle  from  which  this  band  prioclpatly  springs  is  sometime*  named  tabtrcuiwa 

Behind,  the  wall  of  the  pharynx  is  loosely  connected  by  areolar  tissue 
to  the  prevertebral  fascia  covering  the  bodies  of  the  corvioal  vertebrie  and 
the  muscles  which  reat  upon  them.  At  the  sides,  the  walls  have  siuiilnr 
connections,  by  loose  areolar  tissue,  with  the  styloid  process  and  its  muscles, 
and  with  the  large  vessels  and  nerves  of  the  neck.  In  front,  they  ore 
attached  in  successiou  to  the  sides  of  the  potteiior  nares,  the  mouth,  and 
the  larynx.  Thus,  commencing  above  by  a  tendinous  structure  only,  at  the 
petrous  portion  of  the  temporal  bone  and  the  Eustachian  tube,  the  walls  are 
connected  by  means  of  muscle  and  fibrous  membrane,  firat,  with  the  inter- 
nal pterygoid  plate,  then  with  the  pterygo-mnxillary  hgiimont,  and  next 
with  the  mylo-hyoid  ridge  of  the  lower  jaw  ;  below  this,  they  are  attached 
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to  the  skies  of  the  touguc,  to   the   h^oid  boue,  and  stjlo-hyoid  ligunent  ; 
and,  still  loirer  dowu,  to  the  thyroid  and  cricoid  cartilages. 

The  phnryux  m  about  four  inches  nud  a  half  in  length,  and  is  conBiderebly 
wider  acrazs   than   it  i«  deep  from   before   baokirards.      Ita  width  above  i*  • 
moderate  ;  its  widest  part  ia   oppoaite   the  comua  of  the   byuiil   bone,  wd  1 
below  this  it  mpidly  contracts  towards  its  termination,  oppotitfl   the  oricoiil  | 
cartilage,  whore  it  is  narrowest. 

Slmclure. — The  mujdcg  of  the  pharynx  are  the  superior,  middle  and 
inferior  constriotots,  the  stylo- pharjngieua,  and  the  palato-pharyngeua. 
They  are  described  ut  page  187. 

The  fniicotm  membrane  liuing  the  inner  aurface  of  the  pharynx  is  con- 
tinuous at  the  several  apertures  with  that  of  the  adjacent  cavitien.  It 
varies  sojiewhat  iu  ita  cliaraoter  in   different  parts.      Its  upper  portion  is 

Fig.  575. 


Kg.  G7S. — Asmau-FuBTnaioii  Vebtioal  SucrigN  THHouoa  rni  Hrad  i  littlc  to  tub 
LETT  or  lua  MiuuLK  Like,  RHi>niNa  tue  aauTiOMa  of  tur  NjISAL  and  £00044. 
CiriTiES,  TUE  Phirikx,  Lmisx.,  kv. 

a,  DBsa]  iKjiIum,  and  Iwlgw  it  the  B«i^tiuD  of  the  hard  palate ;  b.  th«  lAiij^ae ;  e,  aofl 
patnUi ;  il,  the  lipa  ;  u.  the  uiulii ;  r,  anterior  pillur  of  tho  fiiures  ;  i,  poateriur  pillar; 
I,  tbu  touail  jilaced  between  the  |iiUirs  ;  p,  u|iper  [inrt  of  llio  pharj-ui ;  A.  luil;  of  the 
lijoid  bune;  it,  tb;rt>ld  eartllnge  ;  n,  orleairi  eartih^  ;  v,  on  this  ujipur  iitcikl  cattle  aboTe 
the  glottis;  (,  epiglottis;  1,  poiteriur  opening  uf  the  naree ;  3,  liehlDj  the  iatbmui 
IkaoiuiD  ;  1,  oppeiite  the  aujserior  opesiog  of  thu  larjiui ;  5,  puiage  iulo  the  (uaphagaa  ; 
6,  opening  o[  the  right  Eualichian  tube. 

thiolc  where  it  adheres  to  tlie  periosteum  of  the  basilar  process,  but  ia  much 
thinner  near  the  entrance  of  the  EuBtochiau  tube  and  the  pustorior  narea  : 
in  this  situation  numerous  glands  aro  found  collected  iu  a  layer  beneath  the 
mucous  membnuii).  The  glands  are  of  two  kinds,  viz.,  racemose,  which  are 
npecially  uittnerous  in  the  upper  portion  ;  and  simple  or  uooipound  follicular, 
whixli  eiiat  throughout  the  wholo  of  tho  pharynt.  A  chain  of  glands,  forming 
liar  mass,  exactly  similar  to  that  of  tho  toadlu,  stretches  across  the 
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back  of  the  fauces  batweeo  the  oiiSces  of  the  two  Eoitaohiiui  tubes  (XoUi- 
ker).  In  the  part  opposite  the  fauces,  the  mucous  meoibrane  exactly  re- 
sembles that  of  the  mouth.  Lower  down  it  becomes  paler,  and  at  the  back 
of  the  l&rjmi  it  forms  several  longitudinal  folds  or  plicte.  According  to 
Henle,  the  epithelium  iipou  the  upper  portion  of  the  phaiyni,  aa  low  down 
as  a  horizontal  line  level  ivitb  the  floor  of  the  naros,  is  columnar  and  cili- 
ated ;  but,  below  that  point,  it  is  squamous  and  destitute  of  cilia, 

THE    (ESOPHAOUfl, 

The  msojihagus  or  gullet,  the  passage  leading  from  the  pharynx  to  the 
stomach,  commences  at  the  cricoid  cartilage  oppualto  the  lower  border  of 
tlie  fifth  cervical  vertebra,  and,  descending  along  tlte  front  of  the  spine, 
passes  through  the  diaphragm  opposite  the  ninth  dorsal  vertebra,  and  there 
ends  by  opening  into  the  cardiac  orifice  of  the  stomach. 

The  length  of  the  oesopbagus  is  iibout  nine  or  ten  inches.  It  is  of 
smaller  diameter  than  any  other  division  of  the  alimentary  canal,  its  narrow- 
eitt  part  being  at  the  commen cement  behind  the  cricoid  cartilage  ;  it  ia 
also  slightly  constricted  in  pasebg  through  the  diaphragm,  but,  below  that, 
gtsdnally  widens  into  the  stomach.  The  cesophagus  is  not  quite  stmigbt  in 
its  direction,  but  presents  three  slight  curvatures.  One  of  these  is  an  autero- 
posterior  flexure,  corresponding  with  that  uf  tho  vertebral  column  in  the 
neck  and  thorax.  The  othor  two  are  slight  lateral  curves  ;  for  the  <£HophaguB, 
commendiig  in  the  median  line,  inclines  to  the  left  side  as  it  descends  to 
the  root  of  the  neck  ;  thence  to  the  fifth  dorsal  vertebra  it  gradually  resumes 
the  mesial  position  ;  and  finally,  it  deviates  again  to  the  left,  at  the  same 
time  coming  forward  towards  the  ceB>)phageal  opening  of  the  diaphragm. 
In  the  lower  cervical  and  upper  dorsal  region  the  (esophagus  ia  applied 
to  the  anterior  surface  of  the  spine,  being  connected  with  it  and  with 
the  tongiiB  colli  muscle  by  loose  areolar  tissue  ;  but  between  it  and  the  bodies 
of  tho  upper  doreal  vertebrie  the  thoracic  duct  ascends  obliquely  from  right 
to  left :  its  lower  third  is  placed  in  frotit  of  the  aorta.  In  the  iwci,  the 
tesophaguB  lies  close  behind  the  trachea,  and  the  recurrent  laryngeal  nerves 
ascend  in  the  angles  between  them  :  on  each  side  is  the  common  carotid 
artery,  and  also  a  part  of  the  thyroid  body,  but,  as  the  oaaophagua 
inclines  to  the  left  side,  it  is  in  more  immediate  connection  with  the  left 
carotid. 

In  the  tkoTux,  the  (esophagus  ia  successively  covered  in  front  by  tho 
lower  part  of  the  trachea,  by  the  commencement  of  tho  left  bronchus,  and 
by  the  back  of  the  pericardium.  The  aorta,  except  near  tho  diaphragm, 
wbi.-re  the  cesophagus  is  in  front  of  the  vessel,  lies  rather  to  the  left,  and 
the  vena  azygos  to  the  right  ;  the  pneumogostric  nerves  descend  in  close 
contact  with  its  sides,  and  form  a  plexus  arouud  it,  the  left  nerve  proceeding 
gradually  to  the  front,  and  the  right  nerve  retiring  behind  it.  Lastly,  the 
cesophagus,  which  is  bure  placed  in  the  interval  between  the  two  pleune, 
ooroes  partially  in  contact  with  both  of  those  membranes. 

Slnicture. — The  walls  of  the  cesophagus  are  composed  of  three  coats  ;  viz., 
an  external  or  muscular,  a  middle  or  areolar,  and  an  internal  or  mncoiu 
coat.  Outside  tho  muscuhir  strata,  there  is  a  layer  of  fibrous  tissue,  with 
well  marked  elastic  fibrea,  which  ia  sometimes  spoken  of  as  a  diitinot 
coat. 

The  fnuscii'ar  coat  consists  of  an  i^ttiiial  longitudinal  layer,  and  an 
intcmot  circular  layer.     This  twofold  arrangement  of  the  muscolar  fibres 
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preraila  thronghout  the  whole  length  of  the  alitoeaUiry  canal  ;  bnt  llir  two 
layers  are  here  much  thicker,  mor«  unifonolj'  dispoaed,  and  moro  eridoat 
than  iu  any  other  port  except  quits  at  the  lower  end  of  the  rectum.  Tiu 
external  or  lonyitiidlnal  flbrea  are  disposed  at  the  commence  me  nt  of  tb* 
tube  in  three  fasciculi,  one  in  front,  and  ooe  on  each  aide  of  the  an- 
phagua.  The  lateral  fasciculi  are  blended  above  with  the  inferior  (xmittietot 
of  the  pharynx  ;  the  anterior  fasciculus  arises  from  the  bftclc  of  the  cricoid 
cartilage  at  the  promiiiEiit  ridge  between  the  posterior  crioo-airtooeid 
muacka,  and  its  fibres  spraading  out  obliquely  on  each  «ide  of  the  gnOei  m 
they  descend,  soon  blend  with  those  of  the  lateral  bundlee  to  form  ■  «0B- 
tinuouB  layer  around  the  tube.      The  internal  or  eireuiar  fibres  *ra  sepanMl 
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Fig.  G7S.— Skotioh  or  mi  Oaifi  <wm 
HuaAB  (KsoFBiGrs  (from  EOUllui}.  ' 

1\\f  mtioD  '\t  IraniTene,  and  (twu  vmt 
the  middle  of  the  gullvL  a,  Bhrwa  MOt<ria| ; 
i.  dividrU  £brea  of  the  loncilailiiul  ■»• 
cnliiTCual:  c,  tniiiiTtne  nuisrular  Ctm; 
d,  labmucoDn  or  atfolar  Ujer  ;  (,  mnniD 
memhrni?  ;  /,  its  pnpilliB ;  g,  liiiiliiilrf 
ai>ilhcllft1  liriifg  -.  A,  Dpeoing  of  a  maaB 
glnnd,  of  o-hicb  the  cellnUr  put  is  ■■■ 
cnibcfidcddMplf  in  the  maojua  mrmbriBs; 
I,  fat  vudclw. 

aboTe  by  the  fibres  of  the  longi- 
tudinal fasciculi  from  thoee  of  lb 
iiiforior  constrictor  of  the  pharynx. 
The  ring's  which  they  fcnn  aiMUl 
the  tube  have  a  horizontal  ilirectiaB 
at  the  upper  and  Inwur  pinrt  of  tlu 
[esophagus,  but  in  the  iuterreniaf 
npocc  are  slightly  oblique.  At  tfai 
lower  end  of  the  resophajrua,  bulk 
layen  of  fibres  become  ooDtinnoia 
with  tboie  of  the  stomadi. 

The  muscular  coat  of  the  npptr 
end  of  the  tmophagus  is  of  n  waB> 
narked  red  coluur,  and  connati  d 
striped   tnuncular  fibres  ;    hut    la 


down  it  liecomes  somewhat  paler,  and  is  principally  composed  of  the  pla 
muscular  fibre*.  A  few  striped  fibres,  however,  are  found  mixed  with  tl> 
othen,  and  have  been  traced  throughout  ita  whole  length,  and  even,  it  h 
»aid,  upon  the  cardiac  end  of  the  stomach.    (Fiainni.) 

The  tonglladinai  Glirc*  of  [lie  aiaophu^s  *re  ahserved  hy  Hjrtl  to  be  loaielfaMI 
Joined  b;r  ■  bread  band  of  smoetb  muscle,  passing  njiwardi  from  the  la(t  ploaj^  taJ 
■oraetiiDos  also  by  another  from  the  left  broDchoL 

Tbe  attolar  coat  in  placed  between  the  muacular  and  amooua  coata,  aaj 
oonnacta  them  loost^ly  t<^ether. 

Tha  nHifoin  mtmbtani  is  of  firm  texture,  and  is  paler  tn  colour  than  thai 
of  tbc  pharynx  or  stomach.  From  its  loose  connection*  ita  outer  surface  b 
'freely  movable  on  tbe  miiacnlar  tunic  )  and  wbeo  the  latter  is  oontraotod, 
aa  happens  when  the  msophagus  ie  not  giving  pdsaage  to  foml,  the  nmam 
Uning  IS  thrown  into  longitudinal  folds,  the  inner  surfaces  <if  which  are  in 
nutoaJ  contact.     IImm  foldi  again  disappear  on  distension  of  the  oanmL 
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Minute  papiUra  ore  seen  upon  this  rauooua  mombraDe,  pUoad  at  loma 
dUtaiice  from  each  other,  and  the  whole  u  covered  with  a  thick  BquaiooiiB 
epithelium,  which  can  bu  trawid  as  far  aa  the  cardiac  orifice  of  the  etomach, 
nhaie  it  aiidduil]'  paasea  iuto  one  of  a  diHtirent  character,  as  will  be  here- 
after uoticed. 

The  gullet  ia  provided  with  maof  Bmoll  compound  racemoBe  glands,  named 
ceaofihagcal  yltiuiU,  which  are  Mpecially  DUiueioua  at  the  lower  eud  of  the 
tube. 

DJI&tatloiu  ()ci;asi anally  occur  in  the  coane  of  t1i«  (OBophngos.  Dlvertlfnlir  poui-hes 
are  also  sometimes  foaad,  but  api^oar  [d  all  cases  to  be  of  bential  origin.  Duplicity 
of  the  teaophague  in  part  of  its  citent,  without  other  abnormality,  bat  been  recorded 
(Blaea,  quoted  by  Msckoi). 

TBB    ABDOMINAL    PORTION    OF    TBI    DIOESTTVE   OROAirt. 

As  that  part  of  the  digestive  canal  which  is  found  beneath  the  diaphragm, 
and  consists  of  the  stomach  and  intestines,  is  situated  within  tho  cavity 
of  the  ahdomeni  and  occupies,  together  with  the  lirer  (the  secretion  of 
which  it  rBoeiTes),  by  far  tho  greater  part  of  that  cavity,  the  topographic 
relations  of  the  abdominal  viscera  may  hare  be  brieQy  explained. 


TB'B    ABDOMMN, 

The  abdomen  ia  the  largest  cavity  in  the  body,  and  is  lined  by  an  ezten- 
sive  and  complicatod  serous  membrane,  named  the  peritoneum. 

It  extends  from  the  diaphragm  above,  to  the  levatores  aui  musclea 
below,  and  is  subdivided  into  two  parts  :  an  upper  and  lar^^er  part,  the 
abdomtn,  property  so  called  ;  and  a  lower  port,  named  the  pelvic  tatsily. 
The  limits  between  the  alidominal  and  pelvic  portions  of  the  cavity  are 
marked  by  the  brim  of  the  pelvis. 

The  enctotiing  walls  of  this  cavity  ar«  formed  pHucipally  of  mnscles  and 
tendons  which  have  been  already  described  (p.  248}.  They  are  strengthened 
internally  by  a  layer  of  fibroiis  tissue  lying  between  the  muscles  and  the 
peritoneum,  the  different  parts  of  which  are  deBcrit)ed  under  the  names 
of  fascia  trassversalis,  fascia  iliaca,  and  anterior  lumbar  fascia  (p.  257). 
These  walls  are  pierced  by  several  apertures,  through  which  are  transmitted 
the  great  vessels  and  some  other  parts,  snob  as  the  several  diaplirogmatio 
apertures  for  the  aorta,  vona  cava,  and  tesophagus,  itnd  the  femora]  archea 
and  inguinal  canals.  In  the  median  fibrous  substance  of  the  anterior  wall 
lies  the  umbilical  cicatrix.  The  cavity  of  the  pelvis  is  also  lined  with  strong 
fasdie  (p.  2G0),  and  partially  by  peritmieum,  and  at  its  lower  part  it  presents 
the  apertures  for  the  trausmiasion  of  the  rectum  and  the  geni to- urinary 
passages. 

For  the  purpose  of  enabling  precise  reference  to  be  made  to  the  situation 
and  condition  of  tho  coatoiued  organs,  the  abdomtn  proper  has  been  arti- 
ficially subdivided  into  certain  regions,  the  boundaries  of  which  are  indicated 
by  lines  drawn  upou  the  surface  of  the  body.  Thus,  two  horisontol  lines 
drawn  round  the  body  divide  the  cavity  into  three  zones  :  viz,  an  upper,  a 
middle,  and  a  lower.  One  of  theiie  lines,  commencing  at  the  meet  prominent 
point  of  the  lower  costal  cartilages  of  one  side,  is  drawn  across  to  the  cor- 
responding point  on  the  apposite  aide,  and  thence  horizontally  round  the 
bock  to  the  place  at  which  it  l>ogau.  The  other  line,  proceeding  from  the 
crest  of  the  ilium  of  one  side,  extends  to  that  of  the  other,  and  so  round  the 
body,  as  in  the  former  instance.     Each  of  these  wnea  again  is  lubdivided 
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into  tliRM  parts  by  meana  of  two  perpendicular  linos,  drawn  from  the  carti- 
lage of  the  eighth  rih,  on  each  aide,  down  to  the  centre  of  Pouput's  liga- 
ment. 

The  npper  zone  is  thus  marked  off  into  the  right  and  left  hiipochimdriaiC 
regions  and  the  ej-igastric  regioD,  the  depression  in  the  upper  part  of  which 
ii  called  scTobieidMa  cordU,  or  pit  of  the  stomach.  The  miJdie  zone  is 
divided  into  the  umbilical  rogiou  in  the  coutro,  and  the  right  and  left 
fimbar  regions  ;  and  the  inrerior  zone  into  the  hypogaitric  region  in  tba 
centre,  and  the  iliac  re^on  at  each  side. 

On  opening  the  abdominal  cavity  from  the  frout,  the  viscera  are  seen  to 
lie  in  an  upper  and  lower  group,  separated  by  the  great  omentum,  which 
overhangs  those  in  the  lower  part.  The  surfaces,  which  are  in  contact  oue 
with  another,  and  with  the  wall  of  the  cavity,  are  rendered  glistening  by 
reflections  over  them  of  the  lining  membrane  of  the  cavity,  the  peritoneum  ; 
and  the  various  oi^ftus  are  found  to  be  attached  by  uieans  of  folds  or  dupli- 
catures  of  that  membrane,  termed  mesenteries  and  omenta,  which  include  the 
blood-veesela,  nerves,  and  lymphatics  belonging  to  each  organ.  In  the 
upper  group,  aa  seen  from  before,  are  comprised  the  liver,  stomach,  and 
a  small  part  of  the  intestine  [  ia  tlie  lower  group,  more  or  less  hidden  by 


Pig.  B77.  Fig.  577.—  Ortiisi   o»  thh   astbkiob 

EcnrjcE  or   tai  Abdoiii:!,   siiowiho 

TBK    DITIBION    IKIO    RkdIONS. 

],  epigulric  region  ;  1,  Dmbiliotl ;  3, 
hjpogutrie  ;  4.  4,  rigbt  uid  left  h<-p<>- 
chondriac  ;  B,  5,  riglit  ami  left  lumbar; 
S,  6,  tight  apil  left  iliac. 


the  great  omentum,  are  the  re- 
maining parts  of  the  alimentary 
canal.  Tbo  spleen,  pancreas,  and 
kidneys  constitute  a  deeper  group. 
On  the  right  side,  projecting 
downwarjs  from  beneath  the  dia- 
phragm is  the  livtr  with  its  ex- 
cretory apparatus,  which  occupies 
the  right  hypochondrium  and  part 
of  the  epigastrium,  and  extends  a 
short  way  into  the  left  hypochon- 
drium ;  to  the  left,  and  partly 
beneath  the  liver,  ia  the  stomach, 
which  Has  in  the  epigastric  and  left 
hypochondriac  regiona ;  and  closely  applied  to  the  left  or  cardiac  end  of  the 
stomach  is  the  splem. 

The  ttomach  is  seen  to  be  ooDuected  at  its  right  extremity,  named  the 
pylorus,  with  the  emaU  inUsliat.  The  first  part  of  th»  small  intestine, 
named  duodemim,  forms  a  deep  curve  projecting  triTards  the  right  side, 
resting  on  the  posterior  wall  of  the  abdominal  cavity  and  right  kidney,  and 
terminating  at  the  left  of  the  middle  line,  where  it  emerges  from  behinil  the 
root  of  the  mesentery,  and  passes  into  the  second  part  of  the  intestine,  named 
jejuiiutn.  The  hollow  of  the  curve  of  the  duodenum  is  occupied  by  the  large 
right  extremity  or  head  of  the  pancreas.  The  remainder  of  the  small  in- 
testine, comprising  the  jejunum  in  its  upper  two-fifths,  and  the  ilrAvm  in  the 
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lower  three-fifths,  is   disposed   in   moveable  convolutionB,  and  is  attached 

poateriorif  hj  a  broad  meaantery  to  the  abdominal  wall.  It  occupies  the 
umbilical  and  hypogastric  regioDS,  from  the  back  part  of  which  the  mesen- 
tery tnkes  origin,  and  it  extends  likewise  into  the  lumbar  and  iliac  regions, 
besides  gmvit.itiDg  iuto  the  pelvis.  The  ileum  terminates  abruptly  iu  the 
right  iliac  re^ou  in  the  caput  uccum,  a,  cul-de-sac  in  which  the  grtat  intettitu 
commences.  The  cfecum  is  ooutinued  iuto  the  ainendini/  colon,  which  lisa 
ngainat  the  posterior  wnll  of  the  nhdomen,  as  it  passes  up  through  the  right 
lumbar  to  the  right  hypoohontiriac  region.  The  aacending  colon  is  succeeded 
by  the  IraTUivrit  eflun,  which  pas.ieB  transvereely,  or  with  &  pendulous  cnrra, 
ttcrou  the  abdoueu  from  right  to  left,  resting  on  the  small  intentiues.     Below 

Fig.  578.— DiiOHm  or  ini  ibdo-  I'ig-  5T8. 

milt,  pj&tur  THE  Alihirtart 

CtfAb. 

1,  the  rtomsih  ;  2,  the  lower  part 
or  the  gullet ;  9,  the  left  i?nl-de- 
mc,  and,  4,  tbe  pf  laric  tad  of  tlie 
■lemach  ;  S,  6,  tbe  duodenam  ;  7, 
S.  aoDTolutinnB  of  the  small  intes- 
tine ;  0,  ciecuni :  10,  the  icrmi- 
dirin  process;  11,  anceniling.  12, 
InDBvent.  and.  iH,  dcBiiendiog 
coltin  ;  14,  et>mmenc:eEneDt  of  the 
Bigmoid  Sexore ;  15,  rectam. 

the  spleen,  the  tranaTorse 
colon  is  continued  into  the 
deactndinij  euiun  which  extends 
down  through  the  left  lumbar 
to  the  left  itiac  region,  where 
it  U  continued  into  the  more 
loosely-bonnd  sigmoid  ^n ire, 
which  occupies  that  foasa  and 
falls  into  the  rectum. 

Within  the  pelvis,  the  ex- 
tenaiou  downwards  of  the 
peritoneal  cavity  ia  termed 
the  ruto-eeticat  /nssa  ;  pos- 
teriorly the  rectum  ii  ob- 
Berved,  and  anteriorly  the 
sloping  upper  wall  of  the 
nrxnanj  blivlder ;  while,  in 
the  female,  the  uterva  projects 
upwards  between  the  rectum 
and  bladder,  so  that  a  recto- 
uterine pouch  is  formed,  and 
the  0  parte  J  and  Faliopian 
Itiha  are  pendant  at  its  sides. 
The  bladder  when  full,  and 
the  uterus  in  Its  gravid  state, 

project  upwards  into  the  abdomen,  and  diiiplaco  more  or  l«u  of  the  small 
intestine. 

Subjoined   is    an   ennmeralion  of   the   organs   situated  in   the   diffeP 
regions  of  the  abdomeu, 
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h«  middTe  part  of 


Bpigaitric  regioD 


Hjpocbondm^  right 


Hjpocboiidriac,  left. 


Umliilioil  .     . 

Lumbir,  right 
Laiubtu',  left  i 

Hjpogjutrio    # 
IliM,  right 


nf  the  itflinBoh,  with  ito  pjlorie 

eitreuit;,  the  left  lobe  of  Iha  liccr,   tba  hepatic 

TcawU   and    lobnlua   Si^igeUi,    the   jBiicreai,   the 

aeliu  axU,    the  eenllunnr  gnnglL-i,  jiiLrt  of  the 

Tens  caTft,  nnil  nlas,  m  the;  lie  bctunn  the  crura 

of  the  <1[a|ihnigDi,    part  of  the  aorta,   the  itnm 

rufgoD  and  thoriidc  dnct. 

1  The  right  Inbe  of  the  liror,   vith  the  galUbladder, 

1      part  of  the  duodeoam,  the  hepatic  de:mre  of  the 

J      i^lDn,   the  right  Hupra-rGDal  uipaale,  and  part  of 

'       the  eorrespoading  kidney. 

(The  large  end  of  the  dt'imnch.  vith  th^  spleen  and 
narrow  extremity  of  the  paucreoa,  the  B|denic 
fieinre  of  the  coIod,  the  left  Bupra-renal  ca^Aule 
aod  opper  part  of  the  left  hidne^.  Souielimes 
aldo  a  prat  of  the  left  lobe  of  the  liver, 
(  Put  of  the  omentum  and  mesentery,  the  transTerae 
<  port  of  the  colon,  tnniHTerae  part  of  the  daiidenura, 
(      with  some  conTolutionB  of  ihe  jrjutium  and  ileum. 

{The  asoeadin^  eoloa,   lower  half  of  the  kidne;  and 
part  of  the  jojnnutd. 
The  eorreapunding  parts  of  (he  opposite  Bide. 
The    con  Till  iiti  una   of    the    ileum,    the    bladder    in 
children,  and.   if  distended,  in  adults  also  ;  tha 
uterus  when  in  the  graiid  state. 
[  The  cieoam,   ileu-ciecal  Talre,  the  Drcl4r,  and  iper- 
1       matic  Teasels. 

j  The  si^mDid  flexnre  of  the  wlon,   tbe  nr«t<r  ud 
\      Bpermatic  vosaela. 


THE  PEBITON-El'M, 

The  peritoQenm  or  serous  mnmbrane  of  tbe  iibilomiiial  onvity  is  by  far 
the  most  extenalTe  and  complicatud  of  the  Beroos  meDibnines.  Like  tbe 
otben  it  may  be  conwderod  to  form  a  ahut  sac,  on  the  outside  of  which  are 
placed  the  viscera  which  it  covers.  In  the  female,  however,  the  two 
FsUopinn  tubes  open  at  their  free  extremities  into  the  cavity  of  the 
peritoneum.  The  internal  surface  is  free,  smooth,  and  moist,  and  ia 
covered  by  a.  thin  squamous  epithelium.  The  external  or  attached  aor- 
face  adheres  partly  to  the  parietes  of  the  abdomen  and  pelvis,  and  partly 
to  the  outer  surface  of  the  viscera  aitiiatod  within  them.  The  parietal 
portion  is  connected  loosely  with  the  fascia  lining  the  abdomen  and  pelria 
by  means  of  a  layer  of  areolar  tissue,  distinct  from  the  abdominal  fascii^ 
and  named  the  tiib-peritmical  or  retrii-perituneal  layer  ;  but  it  is  mora 
firmly  adherent  along  the  middle  lino  of  the  body  in  front,  as  well  as  to  the 
nuder  surface  of  the  diaphra^.  The  visceral  portion,  which  is  thinner 
than  the  other,  forms  a  more  or  less  perfect  iuvostmeat  to  most  of  the 
abdomiual  and  pelvic  viscera. 

The  folds  of  the  peritoneum  are  of  various  kinds.  Some  of  them, 
constituting  the  titfaenUria,  connect  certain  portions  of  the  intestinal  canal 
with  the  posterior  wall  of  the  abdomen  ;  they  are,  the  mesentery  properly 
•o  called  fur  the  jejunum  and  ileum,  the  meso-oecum,  transverse  and  sig- 
moid meso-colou,  and  the  me»o-rectum.  Other  dupticaturcs,  which  ant 
called  omenta,  proceed  from  ono  viscus  to  another  ;  thej  are  distingiiialiod 
aa  tbe  great  omentum,  the  small  omentum,  and  the  gastro-aplenic  omentum. 
Lastly,  certain  refloiious  of  the  peritoneum  from  tho  waUs  of  the  abdomen  or 
pelvis  to  viscera  which  are  not  portions  of  the  intestinal  canal,  are  named  liga- 
Uieee  include  the  ligaments  of  the  liver,  spleen,  uterus,  and  bladder. 
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If  tlie  examination  of  the  pcritoueol  folds  be  commeDced  ou  the  uniler 
Biirface  of  tlio  ilinphragm,  if  will  be  found  that  on  the  left  siJo  it  can  bo 
traced  bock  to  the  postL<rior  wnll  of  tbe  abdomen,  And  doiro  in  front  of  the 
upper  part  of  the  kidney  to  the  commencement  of  the  doaoonding  colon. 
Further  to  the  right,  it  in  reflected  from  the  dinphmgni  over  the  front  of 
the  stomach,  and  from  the  left  of  tlie  stomnch  puesL's  ikcrosa  a  very  short 
interval  to  the  spleen,  which  it  completely  invests  ;  and  it  i^i  continued  bnck 
from  tbe  spleen  to  the  aMominal  wall.  Still  further  to  the  right,  the 
peritonetim  is  reflected  from  tbe  diaphragm  to  tbe  liver,  invests  tbe  whole 
BUperior  surface  of  that  organ,  and  po-tses  round  its  anterior  and  lateral 
margina  to  invest  tbe  whole  of  its  inferior  surface,  with  the  exception  only 
of  ao  much  as  lies  behind  tbo  portal  fissure,  viz.,  the  lobute  of  Spigeliui. 
On  the  npper  surface  of  the  liver  the  peritoneum  is  thrown  into  a  right  and 
a  left  fosxa  b;  a  vertical  antero-posterior  fold  attaching  it  to  the  diaphragm, 
which  is  named  the /aici/orm  or  tvtpenswnj  ligament  of  the  liver.  In  the 
lower  margin  of  this  ligament  s.  fibrous  cord,  consisting  of  the  obliterated 
remains  of  the  umbilical  vein,  and  named  the  round  ligament  of  the  liver, 
eitenda  upwards  from  the  umbilicus  to  tbe  longitudinal  fissure  which  divides 
infsriorly  the  right  lobe  of  the  liver  from  the  left ;  and  it  is  the  reflection  of 
the  peritoneum  from  this  oord  which  forms  the  falciform  ligament.  The 
thick  poattrior  border  of  the  liver,  uninvested  with  peritoneum,  is  in  contact 
with  the  diaphragm  ;  and  the  reflexions  of  peritoneum  from  the  upper  and 
under  surfaces  of  the  organ  to  the  pariutes  above  and  below  thin  border  con- 
stitute the  corotuiri/  ri7a?netit.  Towards  the  right  and  loft  extremitiex  of 
the  liver  the  superior  an<l  inferior  layoiH  of  tbe  coronary  ligament  come  into 
contact  for  a  little  way,  and  form  tbe  rifj}il  and  Itft  Irianijular  ligimitnU  of 
the  liver. 

The  portion  of  peritoneum  reflected  from  the  under  surface  of  the  liver, 
opposite  the  portal  fissure,  passes  clown  over  the  vena  portm,  hepatic  artery, 
and  biliary  ducts,  to  the  pyloric  extremity  of  the  stomach  and  first  part  of 
the  duodenum  ;  while  that  which  invests  the  part  of  the  liver  to  the  right 
of  the  portal  fissure  is  conducted  back  to  the  posterior  wull  of  the  abdomen. 
If  now,  the  disporition  of  the  peritoneum  be  examined  in  the  spot  where 
thoi^e  two  modes  of  arrangement  meet,  an  aperture  sufficiently  Inrge  to 
admit  a  finger,  and  formed  by  invaginatiou  of  the  peritoneum,  will  be  found 
leading,  from  right  to  left,  behind  tbe  hepatic  vessels  and  duct :  tliis  aper- 
ture  is  the/oramdi  of  Wimlnw  ;  and  the  fold  of  poritoneuni  in  front  of  it, 
containing  the  portal  vein,  hepatic  artery,  and  biliary  ducts,  is  termed  the 
smuU  or  •j(utro-hepatic  omtntum.  The  foramen  of  Winslow  has  above  it  a 
I>ortioD  of  the  liver  ;  behind  it  the  vena  cava  inferior  ;  below  it  the  duodenum  ' 
and  in  front  the  small  omentum.  The  invagination  of  peritoneum  which 
takes  place  at  the  foramen  of  Winslow  is  of  great  extent,  expimdiug  to  form 
a  large  pouch,  which  lies  behind  the  stomach,  and  stretches  downwards  to  a 
variable  degree  in  front  of  the  transverse  colon.  Ttiis  is  the  tac  of  tht 
oniciifnm  or  smaller  cnti(y  of  the  yeriturieum,  which  will  be  presently 
^^K    described. 

^^M  On  tracing  downwards  the  peritoneum  investing  the  anterior  suifaoe  of 
^H  the  stomach,  it  is  seen  to  be  prolonged  from  the  inferior  border  of  that 
^^m  viscus  to  form  a  pendulous  fold  of  omentum  lying  loosely  in  front  of  the 
r  colon  and  small  intestines,  and   having  a  free  margin  inferiorly.     Folding 

^^  backwards  on  itself  at  this  margin,  the  peritoneum  passes  upwards  to  the 
^^1     ttnnivfTse  colon  and  becomes  adherent  to  its  surface,  whence  it  is  coutiuued  ■ 

^^^    back  to  the  abdominal  wall.  ■ 
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He  su  of  ths  omentuDi  may  be  laid  open  by  nteans  of  on  incinon  &  litUa 


?ig  57fl. 


Pig.  67P,  A.— DliGIlillMiTlCJ  OOTLIKK  or  A 
BDPPOSED  SECTtOH  DV  TBK  BoDT,  BHU*'lIia 
TTT»   iBfLEPTIong    or  TH«  PlRITOmBM    IS 

Tns  Fed  ALL     J 

The  upjmr  part  of  tlie  ECction  tBB  little  to 
the  right  of  Ilie  mesinl  pIsDO  of  the  bodj, 
through  the  qaadrat«  aoil  S|>Lgt<liAD  lobe>  of 
the  livtr  ;  b«lov  it  i«  au}tpaae<i  to  be  mefliiJ  : 
/f,  placed  above  tha  diu|jhragQi  opp»it«  to 
ths  coronary  Tig&ni Put  of  tike  tiver;  ^  tfao 
liver;  t\  iobe  of  tipigei  ;  ty  atonukch ;  e, 
tranHveTRfl  colon  ;  r,  the  Kniali  intestine  ; 
f  o,  paocTCMi  rf,  thedaoiieiiuin  ;  r,  urinary 
bl Slider ;  u,  uterus;  t,  iPrtoro ;  r*,  il4 
middle  part  ojitncJ  ;  ra,  Tngini;  p,p.  tho 
Ijarii'tAl  ptriloneuni  lining  the  front  knd 
back  of  tbe  abdominal  catiij;  llie  line 
TEpreBCnting  tiie  infleilionB  of  Ibe  greater 
nc  of  tbe  peritojieuni  iriLl  be  tniced  from 
tho  neighbouibood  of  Ic,  where  it  iias^ec 
on  the  upper  Butfsce  uf  Ibe  iirer  over  Iba 
upper  and  lower  sutfaces  of  that  organ, 
in  the  front  of  ^h,  the  gaattO'liepalio 
DBientum,  over  the  front  of  the  stoniaeh, 
dovD  to  o',  tbe  outer  Ujer  of  tlie  great 
omentDin,  whenra.  accordiog  to  tbe  most 
received  view,  it  pasBcs  back  to  the  tidnil; 
oF  tbe  pancreofi,  and  re-deeceEjdsaB  th?  upper 
layer  of  Ibe  tianeverse  mEsu-colon  ;  after 
enclosing  tbe  colon  it  retumd  on  the  lov^r 
surface  of  the  trsaaverse  mesm-eolon.  me,  to 
the  root  of  the  meacattrj,  m  ;  it  cow  furma 
the  meseutcr;  asd  encloses  the  email  in- 
testine, n^tiiming  to  tlie  duodenum  and 
poatcrior  nail  of  tbe  abdomen,  ulience  it 
passas  over  lUe  reetum,  r,  descends  into  the 
Teeto-Koginal  poucb,  «',  rovers  the  linek 
anil  fixjnt  of  the  uterus  and  llie  blidiler 
pnrtinll;  and  rcgnine  the  anterior  abJiimiiiat 
'H'all  above  tho  ]>nbcs  ;  a4  connected  nlth 
■  be  leaser  sac  of  the  [Miril^neuTii,  Ir,  maikfl 
the  position  of  the  foramen  of  Winslow  as  if 
wen  in  perspective  beyond  tho  section  ;  tha 
lesier  sac  with  the  lae  of  tbe  omentDm  ia 
shaded  vith  hoiitonla!  line?,  and  it  matkcd 
oo :  ruund  this  space  tlie  line  of  tlie  peri- 
toneum ma;-  be  tinceit  from  tlic  (liaphiagin 
over  Ibe  lobe  of  Spigel,  to  ti>e  back  of  tbe 
^stro'hepalic  omentum,  thence  behind  the 
t  tonne  ii  amldoktn  in  to  Iba  aac  of  the  omentum; 
it  then  ascends  to  tbe  pancreas,  which  it  coven, 
and  thence  reaches  a^ain  the  dinjiliTa^. 

B,  ia  a  fkct^^b  of  j^art  of  a  acctjon  siiailar 
to  that  of  A,  but  shoving  tbe  different  view 
frequently  likiu,  according  to  nbich  the 
two  tajert  of  the  lueso-oolon  after  uticloajng 
the  oolon  deacetid  Ic  foiu  the  posterior  p&ir 
of  the  laycm  of  the  great  omentum. 

below  the  great  cunratiire  of  tha 
atomach.  It  will  tbeD  be  seen  th&t  tho 
iiiiier  irall  of  tills  uic,  having  invested  I 
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the  posterior  Biirface  of  the  Btom&cli  nud  coiiiiii«noemeut  of  the  duodenum, 
u  cODtiuued  downwards,  bauk  tu  back  with  the  general  peritoneum,  iuto 
the  pendulons  portion  of  the  omeutu&i,  aucl,  as  it  returns  thence,  is  applied 
to  the  anterior  surface  of  the  transveise  colon.  Passipg  these  purtii,  it 
rMumes  its  position  of  proximity  to  the  peritoneum  of  the  greater  sac, 
and  proceeds  to  the  posterior  wall  of  the  abdomcu.  1'be  two  layers  of  peri- 
toneum which  thus  hang  pendulously  one  within  the  other,  and  aro  derived 
fiom  the  general  and  thu  smaller  sac,  ooutitute  the  ^[utro-cufic  or  great 
omeutum  ;  while  thoso  hj  which  the  transverse  colon  is  connected  with  the 
abdominal  trail  ore  termed  the  Iraiisverae  meaocoU/n,  In  the  pendulous  great 
omentum,  there  being  n  duplicfttion  of  both  the  general  peritoneum  and 
the  wall  of  tbo  smaller  sac,  four  layer?  are  to  be  diatinguiabod,  viz.,  firxt, 
an  anterior  and  a  posterior  layer  belonging  to  the  greater  aao  of  the  peri- 
toneum, having  their  smooth  surfaces  respectively  directed  forwards  to  the 
ubdomiiial  wall  and  backwards  Co  the  sm&U  inteitines  ;  and  second,  between 
these,  the  anterior  and  posterior  layers  derived  from  the  lesser  sac,  lining 
the  omental  cavity  and  gliding  one  against  the  other :  these  four  layers  are, 
however,  bo  intimately  united  aud  reduced  to  such  extreme  tenuity  in  the 
adult,  that  they  cannot  be  separately  recognised  in  the  omentum  below 
the  colon.  In  most  instances  the  pendulous  part  of  the  omentum  presents 
the  api>earBnce  of  lacework,  the  interstices  of  which  in  corpuleut  pursons 
are  more  or  less  loaded  with  fat.  In  some  subjects,  instead  of  lying  like 
Bu  apron  over  the  small  intestine,  it  is  crumpled  iuto  a  bundle  along  the 
transverse  colon,  as  if  displaced  by  the  movements  of  the  intestines  agninst 
the  wall  of  the  abdooien. 

The  description  now  given  of  the  great  omentum  and  transverse  meso- 
colon agrees  with  the  appearancos  most  frequently  teen  m  the  adult  subject, 
and  with  tha  account  usually  givou  in  English  works  of  Anatomy,  fie  pos- 
terior layer  of  the  great  omentum  being  described  as  separating  from 
the  layer  within,  belonging  to  the  omental  sac,  when  it  reaches  the  trana- 
vereO  colon,  so  as  to  pass  behind  or  below  that  viscus,  aud  from  thence 
as  proceeding  backwards  to  tha  abdominal  wall  as  the  posterior  or  lower 
layer  of  the  trausverso  meso-coloii.  It  was,  however,  long  ago  pointed 
out  by  Ualler,  and  the  view  has  been  confirmed  by  the  obaervatious  of 
J.  F,  Meckel,  J.  MilUer,  Hansen,  and  Hiisahke,  that  in  tlie  fcetiis,  and 
oooaaionally  in  the  child,  or  even  in  the  adult,  the  two  posterior  layers 
of  the  omentum,  though  adherent  to  the  transverse  colon,  may  bo  separated 
from  it  aud  from  the  transverse  mt^so-coloo,  so  as  to  demonstrate  that  the 
transverse  meso-colon  is  really  a  distinct  duplicature  of  peritoneum.  This 
view  has  been  adopted  by  Holden  and  Luschka  in  their  more  recent  works, 
and  baa  been  veriQed  by  Allen  Thomson,  Figures  579  A,  and  b,  show 
diagramoiatically  the  difference  of  the  two  views, 

The  anterior  wall  of  the  aac  of  the  omentum  invests  the  whole  posterior 
surface  of  the  stomach  ;  above  the  small  curvature  of  the  stomach  it  lies 
back  to  back  with  the  general  peritoneum,  completing  in  conjunction  with 
it  a  yaalro'phrenir  hgament  ;  and  further  to  the  right  it  forms  the  posterior 
layer  of  the  ga<!tro-hopatic  omentum,  and  likewise  invests  the  lobnlus  Spigelii 
of  tho  liver,  close  to  the  foramen  of  Winslow,  Lying  transversely  in  front 
of  the  aorta  and  in  contact  with  the  posterior  wall  of  the  abdomen,  the 
pancreas  is  seen  invested  anteriorly  by  the  hinder  wall  of  the  sac  of  the 
omentum.  To  the  left  of  tho  stomach  the  sao  extends  to  tho  spleen,  w' 
usually  gives  investment  to  a  small  portion  of  that  organ  at  the  lower 
of  its  hilus     it  thus  forms  tiie  posterior  layer  of  the  gaelro-miUnu:  omw 
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the  fold  hj  which  the  spleen  ia  attached  to  tha  atomach,  "Hit  qiafit 
taUry  lies  behind  the  sac  of  the  omentum  in  its  course  to  Ui6  cpleeD,  but 
its  ga3tric  branched  tiiru  round  the  spleuic  margin  of  the  lac  and.  toach  the 
itumnch  bj  that  means,  llie  coronary  artery  of  the  stomach  reachei  the 
front  of  the  sac  by  turuing  round  its  upper  m&i'^ii  ;  and  the  hepatic  art«ry 
passes  round  from  below,  close  to  the  foramen  of  Wiualow, 

The  disposition  of  the  peritoneum  below  the  level  of  the  transTerse  meao- 
coion  is  comparatively  simple.  The  mesontery  of  the  small  inteatuiB, 
Blthough  greatly  frilled  out  in  front  to  correspond  in  length  with  the 
jejunum  and  ileum  to  wluch  it  affoTda  support,  ia  attached  posteriorly  by  a 
very  short  border  which  extends  from  the  level  of  attachmeut'of  the  tmu- 
verM  colon  immediately  to  the  left  of  tha  middle  liue,  directly  down  to  the 
right  iliac  fosaa,  where  the  ileum  falls  into  the  ccEciim.  At  its  widest  part 
the  length  of  the  mesentery  is  from  four  to  six  laches  between  ita  vertabnl 
aLd  its  intestiual  border.  Between  the  two  layers  of  serous  membiue  ol 
which  it  consists  ilfc  placed,  besides  some  tut,  numerous  branches  of  the 
superior  mesenteric  artery  and  vein,  together  with  tiervea,  lacteal  Teueb, 
and  mesenteric  glands.  In  the  right  uid  loft  lumbar  region  the  peritooeuu 
invests  the  ascending  and  deticending  colon  nsiiotly  in  less  than  their  whole 
circumference,  and  thus  binds  them  closely  dovn  to  the  abdominal  pwietea, 
without  the  intervention  of  «  raeso-colon.  In  some  casoi  the  cncnm  i« 
BUFipeuded  nt  a  short  dist«nce  from  the  right  iliao  fossa,  by  n  distinct  dupS* 
cature  of  tha  peritoneum,  which  is  termed  the  muo-nrctim  ;  but,  more 
commonly,  the  peritoneum  merely  binds  down  this  part  of  the  large  iatca- 
tine,  and  forms  a  distinct  but  small  mesentery  for  tha  vermiform  appendix 
only.  The  sigmoid  flexure  in  attached  to  the  left  iliac  fusBB  by  a  cunuder- 
abla  mesentery,  the  ngmoid  mtso-colon  ;  and  in  the  pelvis  the  rectum  a 
attached  by  a  fold  named  mao'rtctum.  The  other  peritoneal  fohh  within 
the  pelvis  will  be  meutioued  elsewhere. 

Along  the  colon,  and  upper  part  of  the  rectum,  the  peritoneum  is  A*- 
valoped  into  numerous  little  projections  filled  with  adi^iose  tissua.  Hum 
fatty  procaaies  are  nauied  ajiptndictt  cpiploiar. 

At  the  upper  end  of  the  attachment  of  the  mesentery,  on  its  left  aide^ 
there  is  always  visible  a  small  portion  of  the  terminal  part  of  the  dnodo- 
&um  appearing  from  uudemoath  in  about  half  its  breadth  ;  and  on  the 
right  side  of  the  mesentery  there  is  often  another  little  angle  of  ducidotinin 
visible  between  the  mesuntery  and  moso-colon.  Thus  it  will  ba  obmrvod 
that  while  the  commencement  of  the  duodenum  is  invested,  Uke  tha  «to- 
■naah,  in  front  bj  the  general  peritoneum  and  behind  by  the  sac  at  th* 
omentum,  and  a  succeeding  portion  is  invested  only  in  front,  the  remaiodor 
is  crossed  by  the  colon  and  mesoutory,  and  it  only  to  a  small  uxtout  in 
contact  with  peritoneum. 


THE    BTOmOH. 

The  stomach  is  that  diluted  portion  of  the  alimentary  canal  wkioh  tiit«r> 
Tenes  between  the  ocsoplutgiu  and  the  duodenum,  luid  wilhiu  which  tha 
food  is  retained  for  a  Uuo  to  bo  acted  on  by  the  gastric  juice,  uul  to  ba 
Don  verted  into  chyme. 

Thi«  organ  is  seated  in  the  left  liy|H<chondriac  and  the  epigaatrie  vegioni^ 
extending  also  into  the  right  hypu'clumdiiuni.  It  lies  in  part  agauiat  tha 
kntorior  wall  of  the  ahdoiuon,  and  in  part  bonoatb  tha  Uver  and  diaplmgm, 
kud  above  the  transvente  oiton. 


THE  STOUACH-rORM,  SITUATION,  ka. 
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The  stomach  is  of  a  somewhat  coriSciI  or  pjrirorm  Khape.  Tbo  loft  ex- 
tremity ia  the  Ui^er,  and  is  mimad  tha  cnnliuc,  yrtat  or  spUnic  end.  The 
riyht  or  iniall  end  is  alao  named  the  pyloric  extremity.  Of  its  two  oriSoes, 
the  one  by  which  food  eiitera  from  th«  ceaophugiis  ia  n&med  the  ainliao 
orifice,  the  other,  by  which  it  pa^aes  iota  tha  duodeuum,  and  which  ia  pl&ced 
on  a  Bomuwhat  lower  level,  aud  more  forwards,  is  the  pi/torir  orifice. 

The  ce»op)uigas  terminates  in  the  stomach  two  or  three  inclioB  from  the 
great  extremity,  which  projects  beyond  the  place  of  union  to  the  left, 
formiag  the  great  cul-de-sac  ot  fundus. 

Between  the  cardiiic  and  the  pyloric  orifices,  the  ontline  of  the  stomooh 
ia  curved  along  its  upper  and  lower  borders.  The  upper  bordur,  about 
three  or  fonr  inches  in  length,  is  concave,  and  ia  named  the  Uiser  curvature  ; 
while  the  lower  border,  which  is  much  longer,  and,  except  towards  the 
pyloma,  convex,  forms  the  gruxter  curvature. 


Fig.   SSO.^-DiAaKiHMATia  OoTuai  of 

a,  great  enrratun  ;  h,  leaser  enrni- 
tare  ;  c,  loft  «ud,  great  cul-de-soc,  or 
fooduk  ;  df  small  cnl-de-soc  ur  aotrum 
pjloH  ;  ^  mBophagoa]  orllico  or  cardia  ; 
p,  duodenal  orifice  or  pjloru^ 

Towards  the  pylorus,   the  small 

end   of   the    stomach    deBcrilH.-s    a 

double   bend,  opposite  to  the  first 

L  turn  of  which  is  a  prominence  or 

I  bulging,     sometimes      named     the 

[•molt  cvi-dt-ioc  or  anf  rum  pylori. 
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IKvision  of  the  stomach,  by  conatriction.  into  a  right  and  left  ponrh,  is  freqaeatly 
f  observed  as  a  lem|iarary  canctilioa  rcaulliug  from  sjiasm.    More  rarely  It  ia  of  a  pei^ 

'ntaeot ':titfactor(Strutiicra,  MooLbly  Med.  Journ.,  1651). 

DimerMioTUL — These  vary  greatly,  accordiag  to  the  atate  of  distensiou 

of  the  oi^n.  When  moderately  filled,  iti  length  ia  about  ten  or  twelve 
inches  ;  and  its  diameter  at  the  widest  part,  from  four  inches  to  four  iuchea 
and  a  h»lf.  According  to  Clendiuning,  it  woigha,  when  freed  from  other 
parts,  about  four  ounces  and  a  half  in  tlie  mate,  and  aomewhat  less  in  the 
female, 

Cu'iiicctioiu. — The  borders  of  the  stomach  are  connected  with  folda  of 

peritoneum  in  their  whole  extent.      Thus,  to  the  auporior  border  in  attached 

the  gastro-phrenic  ligament  and  gastro- hepatic  ocnentum  ;   to  the  inferior 

border  is  attached  the  gaatro-colic  omentum  ;  and  to  the  left  extremity  the 

i.gaatro-tipleuic  omentum.    The  blood-vessela  and  lymphatics  of  the  stomacb 

tpass  within  these  duplicaturea  of  the  peritoneum,  and  reach  the  organ  along 

■its  two  curvatures.      Its  anterior  and  posterior  surfaces  are  free,  smooth,  and 

|«overecl  with  peritoucum.       The  anterior  surface,  which  is  directed  upward! 

well  as  forwards,   is  in  contact  above   with  the  dinpiimgm  and  the  under 

[.■urface  of  the  liver,  and  lower  down  with  the  al>lo(oiiiikl  parietes  opposite  to 

[the  epigiiatrio  region,  which  is  hence  naiaaJ  the  pit  of  the  < torn o^h.      Tlio 

►posturior  surface  is  turned  downwards  and  backwards,   and  rests  upon  the 

f  trausverse  mesO'Colon,  and  farther  back,  upou  the  pancreaa  and  great  vasseU 

,  of  the  abdomen. 
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At  itii  coriliac  orifice  it  ii  cootiiiuous  with  the  cesojjhogua,  aud  is,  there- 
fore, filed  to  the  ceBophsgeal  opening  in  the  diaphragm.  The  pylonc  ex- 
tremitj,  utuated  lover  down,  nearer  to  the  surface,  and  hnring  greater 
freedom  of  motioD,  is  contiiiuouE  with  the  duodenum.  It  is  corereil  hy  the 
concave  surface  of  the  lirer,  aud  in  some  coses  touches  the  neck  of  the  gall- 
bladder. 

When  the  stomach  is  distended,  its  position  and  direction  are  changed. 
The  (QBophageal  ead,  being  fixed  to  the  back  part  of  the  diaphrasm,  cannot 
undergo  any  uoiusiderable  change  ;  hut  the  duodenal  extremity  baa  more 
libertj  of  motion.  The  lesser  curvature  ia,  also,  aomewhat  fixed  to  the 
liver  by  the  small  omentum,  whUe  the  great  curvature  is  the  moat  movable 
part :  accordingly,  wbon  tho  stomach  ia  distended,  this  curvature  is  elevated 
And  at  the  same  time  carried  forwards,  whilst  tho  anterior  surface  is  turned 
upwards,  and  the  posterior  surface  downwards. 

SlTuclnrc. — The  walls  of  the  stomach  consist  of  four  distinct  coats,  held 
together  by  fine  areolar  tissue.  They  are  named,  iu  order  from  within  out- 
wards,  the  nerous,  muscular,  areolar  or  submucous,  and  mucous  coats.  By 
some  the  areokr  coat  is  not  leckonod  as  a  separat«  tunic.  Taking  all  th« 
coats  together,  the  walls  of  tho  etomaoh  are  tUiimer  than  Ihoae  of  the 
oesophagus,  but  rather  thicker  than  thoao  of  tlio  ititeatinea  genernJly. 
Tliey  are  thickest  ut  the  pyloric  end,  and  thinnest  in  the  great  cul-de- 
•ac. 

The  txlerjial  or  aerotu  coat,  derived  from  the  peritoneum,  is  a  thin, 
smooth,  tninxparent,  and  elastic  membrane  which  closely  covers  the  entire 
viacua,  excoptiug  along  its  two  curvatures.  Along  the  line  of  these  curvatures 
the  attachment  is  looser,  leaving  an  interval  occupied  by  the  larger  blood- 
Teasehi. 

The  second  or  mtucular  coat  is  oomposed  of  three  sets  of  nnstriped  fibres, 
disposed  in  three  layers,  and  named,  from  their  direction,  the  longitudinal, 
the  circular,  and  the  oblique  fibres. 

The  first  or  outermost  layer  consists  of  the  laTiyilvdinal  fibres,  which  ate 
in  direct  continuity  with  those  of  tho  cusophagua.  Thoy  apread  out  la  a 
radiating  manner  from  the  cardiac  orifice,  and  are  found  in  grcatust  abun- 
dance along  tho  curvatures,  especially  on  the  lesser  one.  On  the  anterior 
and  posterior  surfaces  they  are  very  thinly  scattered,  or  are  scarcely  to  be 
found.  Towards  the  pylorus  they  are  arranged  more  closely  together  and 
form  a  thicker  uniform  layer,  which,  passing  over  the  pylorus,  becomes  con- 
tinuous with  the  longitudinid  fibres  of  the  duodenum. 

The  second  set  consists  of  the  cireulur  fibres,  which  form  a  complete  layer 
over  the  whole  extent  of  the  stomach.  Tliey  commence  by  small  and  thinly 
scattered  rings  at  the  loft  extremity  of  the  great  cul-do-sac,  deaeribe  larger 
and  larger  circles  us  they  surround  the  body  of  the  stomach  concentric  to  its 
curved  iiiis,  and  towards  the  pyloric  end  again  form  smailer  rings,  and  at 
the  same  time  becomo  much  thicker  and  stronger  than  at  any  other  point. 
At  the  pylorus  itself,  they  are  gathered  into  an  annular  bundle,  which  pr» 
jects  inwards  into  tho  cavity,  and  forms,  together  with  areolar  tissue  and  thft 
lining  mucous  membrane,  the  pyloric  sphincter  and  valve.  Some  of  the 
circular  fibres  appear  to  be  continued  from  those  of  tho  (esophagus,  spreading 
from  its  right  side.  Accoriing  to  Pettlgrew  the  fibres  of  this  layer  are  not, 
as  usually  described,  mere  rings  or  circles,  but  rather  double  loops  in  the 
form  of  the  figure  of  eight,  the  two  parts  of  which  cross  each  other  very 
obliquely. 

The  innermost  muscular  layer  is  incomplete,   and  consists  of  the  obliyiu 
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fibres.  These  oblique  fibres  are  conlionous  with  the  layer  of  circular  fibrrs 
of  tho  giiliet  :  they  euibrace  the  carJwc  orifiue  on  the  left,  wbero  they  form 
a  oonaiJerabla  etratum,   mid   from   that  point  ilesceud  obliijuely  upon  tbo 


IPig.fiBO*.— SiBTon 

•Jt     TUB     DlIiTBI- 

BDTiLi]!  or  Mua- 

OCLIR    PiBBES    Id 

taE  Stohacu  (nf- 
ter  Felt!  grew  and 
from  Datura).    J 

A.  eiternal  Ujer 
of  loDi^lndiDftl  fi- 
breBf  lU  BeflQ  from 
tb«  oiitaJe  ;  B, 
middle  lajer  of  clr< 
cuUr  fibre!  u  seen 
on  reiaaviug  the 
lonE'tuJimkl  lajer ; 
C,  dNpent  lnjer  of 
obiiquD  fibres  ta 
taea  from  vilbiDt 
afier  io verting  tbe 
ttomacb  aail  reinoT- 
ing  the  ojDCous 
roembnine  :   e,    Lbe 

Icarduc  end  ;  ji,  tbe 
pjlorie  rod  ;  in    A, 
ilio   AtroDger  Iwigt' 
tadinal   librw  pars- 
ing aloDg  the  leaser 
iDd    greater  enrra- 
turoB,  anci  all  round 
the  |j}'lurie  eud  Are 
ihown,  and  tbe  ladi- 
■ling  fibres   ipread- 
ing  from  tbe  root  of 
tlie  gullet  over  ibu 
fniut  aadbsek  of  tbe 
nomach  i  in  B,  the 
nearly  uniform  layer 
of  cLn^Dlar  fibre*  ia 
IwoselscTDMingeiich 
olber  verj  oliliqiiely 
^^  aud   becoming  con- 
^B  eentrie  at  iha  ear- 
^f  diae  cud  to  tbe  cen- 
tre of  the  great  cill- 
de-BBo ;    in  C,   the 
Terj  oblique  banda 
of  fibres  nbicb  form 
acontinaation  of  lbs 
cir^uiar  fibres  of  tbe 
\  gullet  au  J  spread  in 
I  two  seta,   0,   "',  one 
'  from  the  right  and 
I  the  other  from  the 
'  left  aide  nf  tbe  cat- 
dia  (alsn  partial  Ij  re- 

\  iDgnter  the  (rone  and 
back  of  the  itomach 
I  (etcept  ita  leHacrcnr- 
I'  taturej  aa  far  an  the  pyloric  ecd. 


Fig.  680'. 


y. 


3  I 


THE  STOMACH. 


anterior  niiLi  poirterior  surfaces  of  Ihe  stomach,  whore  they  sprenl  out  from 
one  another,  uiJ  most  of  them  gnuluftUy  dUappear  ;  Boma,  however,  roach 
&a  far  aa  the  pjlorua.  A  rimiUr  snt  of  fibrea,  noticed  by  Heiile,  and  more 
fully  described  by  Pcttigraw,  proceed  from  the  right  aide  of  the  cardin  and 
spraaJ  o»er  the  front  ainl  baok  of  the  groat  cul-de-sac  :  these  are  iu  part 
continuous  with  the  circular  layer.  The  oblique  fibres  arj  beat  aeen  from 
the  iuaide  of  the  stomauh,  after  removing  the  mucous  membrane.  In  thi», 
as  in  the  circular  layer  of  fibres,  Pettigrew  belieTes  t!ie  figure  of  8  arrange- 
ment to  prevail.  (From  nnpubhshed  Notes  of  flosearches  oa  the  MiucuUr 
Fibres  of  the  Stomach,  by  James  Pettigrew,  M.D.) 

pig.  eSI,  Fig.  B8I.— Duott*icM«io7ixw  inPcasnarm 

or  i  PoKTlan  oj  Tn«  Cuais  or  tub  Stuhicu 

ifo  Ddouinvv,  iKci.<<i>iTia  Tui:  Ptlubcs.  \ 

g,  Ihe  aWenliir  itirfiice  of  Iha  BtomMlial  rou- 
C0O9  luombmno  ;  ^,  aectiuu  of  ths  iuucmius  iutiiI' 
branc  witli  i\>e  pjiiiriu  gaatrio  glaiiJa  ;  r,  tho 
tilloiu  But(ui»  of  the  iDUCOua  m(^ii>)>raDs  of  ihe 
duodcDuin  ;  r,  secliOD  of  the  same  vilh  Ihe  in- 
bpBtioiil  i;lsiids  or  crjpts  of  Lieberkiilin  ;  pp.  Iho 
ridge  of  tbe  pjloric  Tolve,  witb  a  sectiou  of  its 
eompooent  pniLa  ;  mi,  deep  or  oiri^atar  Inyer  of 
muscular  fibres  :  iheve  nre  seen  ia  tbe  sectiiut  t<> 
form  a  pBit  of  tbe  piluric  tbIib  ;  MC,  ext«riui 
or  langiLadLiial  layer  of  miucuUi  fibrci ;  i,  tde  acrous  coieiiu;;. 

The  artolar  at  aubroncous  coat  of  the  stomach  ia  &  distinct  layer  pliicod 
between  the  muacular  aud  mucous  coata,  and  counectcd  with  hoth  :  it 
tiouaists  esseiitiaUy  of  a  dense  iilamcntoua  areolar  tixaue,  iu  which  occaaion&l 
fat-cell»  may  be  found  ;  and  it  is  the  seat  of  divuioa  aud  pasaotfo  of  tba 
larger  hrauihos  of  the  blood- veaaela. 

The  internal  or  mucous  coat  is  a  smooth,  soft,  rather  thick  and  pnlpy 
membrane,  which  has  generally  a  somewhat  pink  hue  owing  to  the  blood  in 
ita  capillary  vesaela,  but  which,  after  it  has  been  well  washed,  is  of  a  gre7i.>«h 
white  or  p.ile  straw  coiom-.      In  some  cases,   however,   it  prea<jnta  this  p«I<( 
aspect  without  any  pruvious  washing.      In  infancy  tho  vascular  rudnaaa  i»i 
more  marked,  tUo  aui-face  having  then  a  rosy  hue,   but  it  becomes  paler  inJ 
cliildhood,   and  in   ogod   persons   is  often   of  an   ash-grey  coluur.      During] 
digestion  its  veaaela  become  congested,  and  whun  examined  in  that  conditiool 
it  ii  altrays  of  a  much  brighter  pink  than  at  other  times. 

After  death  a  few  linurs  oRon  suffice  lo  change  its  colour  to  a  dirty  brown  tint, 
mottled  and  atrciiked  in  aomc  c^acs  wiLb  dull  red  linoj»,  correxpoudin^  wilh  tbo  courno 
of  the  veina.  Tbia  altorati'in  la  oniug  ti>  the  eiuilalion  of  tlie  colouring  niattrr  of 
tbe  Mood,  and  is  eBp»:LiiIl.v  met  wttli  in  old  aubjecta.  in  nhom  the  mni^uua  membrane 
U  always  thin.  Iu  acute  inllamntation,  or  a^r  the  Introductioa  of  LrriLating  sub^ 
stances  or  of  strong  acrid  jioiBoua.  it  becomes  of  a  bright  red,  eitlicr  all  over  or  in 
fpots,  patcbei  ur  iilrenka  of  variable  aizcs.  Carro^iro  poUoas,  the  gastric  jaice,  and 
sometinicn  ri.'grnrgi luting  bile,  may  slain  it  variuudy,  black,  brown,  yellow,  or  gre«Q ; 
and  llie  rlTecl  of  clironic  inflammation  is  to  Icatc  the  membrane  of  a  alategrcjr  colour. 
Independently  of  all  tlieac  modirjing  circa  mi  tanccs  connoctcil  with  the  stomach 
itself,  as  was  pointed  out  by  Vclluly  and  others,  tbe  colour  of  the  gastric  mncooi 
surface  ia  liable  to  be  influenced  b;  causea  of  a  more  general  nature.  Thus,  it  luu 
been  found  thai  in  cases  of  obalmctcd  venouit  circulnli^n,  u  when  death  occur?  from 
iiaiiging  or  from  drowning,  and  also  in  certain  diaeasci  of  (lie  heart,  the  internal 
surface  of  the  ilomaob  is  reddened  to  a  greater  or  leas  cutcnt;  but  the  amount  of 
vascularity  may  vnry  from  circu  ma  lances  which  arc  not  well  understood,  and  may  tw._, 
found  greatly  incrcaaed  la  caaca  in  which  none  of  those  now  named  exisia  Trana.  i 
Med.  Chir.  Soc,  vol,  iv.  p.  371. 
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The  gastric  mucous  membrane  is  thickest  iii  the  p}rlorio  portiou  of  tho 
■tomach,  and  thinnest  in  the  great  cul-iie-aac.  It  uIhhjb  becomes  thinner 
in  old  age. 

The  outer  or  aiikfrcni  surface  of  the  mucoiu  membrano  is  conoected  witli 
the  muRciilar  coat  by  meaus  of  the  inlcFTening  snbEaucouB  Inyer  so  looncly 
as  to  allow  of  contJderabla  movetoeut  or  dUjilaceuient.  In  coiisoqiience  of 
thig,  aud  of  the  great  extent  aod  want  of  tl&sticity  of  the  niucouH  membr.inu 
Ks  compared  nith  the  other  coaU,  the  iuterual  isurfHce  of  the  iitomuch,  wh<!ti 
that  organ  is  in  a  contr.icted  state,  is  throvu  into  numerous  convoluted 
ridgen,  ri'i/c,  which  are  produced  by  tho  ivriukliug  of  the  mucous,  together 
with  the  areolar  coat,  and  are  entirely  obliterated  by  diMtenHiuu  of  tho 
stomach.  These  folds  oF  the  mucous  coat  are  most  eviJent  along  tho  great 
ourrature,  and  have  a  general  longitudinnl  direction. 

On  cxamimng  the  gastric  mucous  mtmbraue  closely  nith  the  aid  of  a 
BJniple  lens,  it  is  seen  to  be  marked  tbroughont,  but  more  pltdidy  towardH 
the  pyloric  extremity,  with  small  depressi'itis  or  cells  uamed  alituli,  which 
have  a  polygonal  figure,  and  laiy  firom  about  5^7, th  to  liath  of  an  inch 
scrota,  beijig  larger  Mid  mora  oblong  near  the  pylorus. 

[lig.  BS2.— EifijiROso  Vmw  of  a  911J1.L  Pisr  oftbb  8cr-  Pig.  583. 

rAOB  o»  viiE  MucocB  UisHKJME  or  Tua  Stvjuch  (rrnai 
Scker).     » 

Tbi>  ipeciroen  shows  the  Elmllnn'  ulveoli,  in  eacli  of  vhicb 
the  smaller  dark  spols  indicste  Oie  oriSces  of  a  variable  ouui- 
bcr  of  the  gielrie  gUnds. 

Towards  the  pyloric  region  of  tho  stomach,  where 
the  mucous  membrane  is  thicker  than  elsewhere,  tlte 
margins  of  theso  alvooli  are  elevated  into  pointed 
procesaea   or   fringes,    which  may    be  compared  to  rudimentary  vUii, 

[Fig.  i83. — VaHTioili  Tsissi-itBSK  Seotioh  or  tbk 
Coirs  or  i  Pia's  Stohaou  ^froiu  EUlliker).    V 

a,  gaBtric  gland* ;  b,  mnEciilnr  lajer  nf  the 
mao^na  ajem^Tane  ;  c,  iTibmaooiii  or  areolar  coat ; 
d,  circiilir  moscular  laver  1  *,  longilndinal  mns- 
cdIdt  Ujec  ;  /,  Hroua  coat. 

perfect  forms  of  those  appendages  existing 
only  in  the  small  intestine,  and  mnking 
their  appearance  in  tlio  duodeunm,  imme- 
diately beyond  the  pylorus. 

At  tbe  bottom  of  the  alvenli,  and  ako  in 
the  intervals  between  them,  are  seen  small 

I  round  apertures,  nhlch  are   the  months  of 

I  minute  tubes,  plnced  perpendicularly  to  the 

I  inrface,    closed    at   their   attached   or  deep 

I  extremity,   which  rests    on   the    submucous 

.  Kreolar  tit^sue,  and  opening  at  the  other  on 
the  inner  surface  of  tho  stouiach.  On  mak- 
ing a  vertical  section  of  tho  raerahraua,  and 

r  aubmitting  it  to    microscopic   examination, 

'  it   is  aoeu   to   consiiit   aluiost   entirely  of  these  small  tubuU,  arranged  clow 

Tlicir  diameter  vnries  from  j^ntU  to  jin'^ * 


1  parallel  nith  each  ulber. 


an  inch,  and  thc-ir  length  from  p,'^th  to  j^th  of  an  inch.  AtthaawdhBODdof 
the  stomach,  where  the  marabrane  ii  tliianeat,  they  are  shorter  and  ■«  rimply 
tubular;  but,  in  approaohiiig  the  pyloric  portion,  they  gradually  become  longe 

Fig.  684. 


Pig.  GGl.— Tub  Qiaruc  Glakds  or  the  Unuin  Stokaoh  (mag&iGoft}. 

a,  tlie  deep  pnrt  of  >  pyloric  gutric  glnnd  (from  EolUksi)  ;  tlie  t7lia(lrical  epitheliuKl 
IB  trncmble  io  the  ciecul  eitremitics. 

b,  c,  nnil  d,  cntiliac  gnatric  gUmla  (from  Allen  Thamnon).  b,  TeRietl  woUod  or  a 
■ninn  pi>rt1on  urtlie  miiouus  moratirtne  «ith  the  ginnda  inA^niRod  30  dlameten  ;  c,  deeper 
pArt  of  oue  of  the  glunilB,  magnified  65  duLiaeterv,  nhowmg  a  Btigbt  division  of  the  tabBs, 
■nd  H  au^ouliitod  appennmce  prodaced  bj  tbn  liirgg  glnnilalnr  celli  irilbio  them;  tbe  chan^ 
of  thd  priem&tii!  epitbt^Uu  ni  into  Bpfaerical  glaai  cells  «i(hiu  tbe  tube  ii  apparent ;  d, 
ceHidar  tlemcaLa  of  tbe  CArdiac  gluidSi  magnified  250  dL4mct4]ra. 

ftDil  nasume  n  more  compIicattNi  form,  for  though  quite  straight  near  their 
orifices,  they  are   curved,   clavate,  or  irregularly  sacculated  totrards   their 

Pig.  5S5. — PsPTto  Otrmio  Omiiig  raox  tb*  Doo'« 
StoHion,  MioMiFiui  (from  Bnj), 

1,  loDgitDdin*!  view;  a,  the  main  duet;  b,  otw 
of  the  Gnt  tubuliLr  diTiaioiia  of  tbe  gLuid ;  c,  the 
aiogle  tnbcs  oocopied  by  tliB  puitric  or  peplio  calla  ; 
d,  some  of  Ihe  cella  pressed  i\ii ;  2,  oroBa  section  of 
ibe  main  durl,  abowing  tlie  epithelial  lining ;  3,  eroaa 
■eetioD  of  the  simple  tnbea, 

deep  or  closed  extremity.  Soma  are  eleft, 
first  into  two  or  three,  and  finally  into  six  or 
eight  tubular  braucheit.  These  characters 
are  most  perfect  near  the  pylorus.  They 
exist  at  all  porta  of  the  stomach,  even  nhere 
the  alveoli  are  initistiiict  or  absent  ;  they 
contoiu  a  colourless  fluid,  with  granular 
matter,  and  appear  to  bo  tlio  secreting 
organs  of  the  gastric  niucua  and  the  gastrio 
juice.  The  tnbuli,  generally,  are  formed  of 
a  Btinpte  homogeneous  luembraDe  ;  fustform 
cells  Buppoaod  to  be  muscular  lie  between 
them  on  their  ooutiguoua  or  atlAohod  ■oT' 
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faces  ;  and  their  inner  surface  is  liued  with  ceUa.  At  the  pyloric  end  of  the 
stomach  tbeso  cells  appear  to  bo  eutirely  lined  with  a  simpte  layer  of 
columnar  epithuliura  ;  but  in  other  portions  of  the  organ,  only  the  upper 
fourth  of  the  tubuli  is  occupied  by  epithelium  of  that  character  ;  the  lower 
three-fourths  containing  finely  granular  nucleated  cells,  which  aie  polygonal 
or  oval  in  fom,  arc  much  larger  than  the  columnar,  and  do  not  form  a 
stnitum  on  the  Hurface,  but  completely  fill  the  cavity  :  these  have  been 
termed  peptic  cells.  It  has  been  supposed  that  only  those  glands  which 
jKissefia  the  last  mentioned  form  of  epithelium  secretin  the  g.istric  juice,  and 
they  have  accordingly  btcn  Doniud  pcplic  •jlaiidg,  and  distinguished  from  the 
mvcous  glaiids,  in  which  the  epithelluiu  ia  columnar  throughout. 

A  markeil  distiactian  has  been  made  out  by  rariaus  observen  between  peplte  and 
macons  glands  of  Ihe  ilontnch  io  the  toner  ammals.  Not  only  have  their  anatomical 
chancten  been  fauud  to  be  diifereut,  but  likewiRe  their  physiological  properties,  m 
it  bas  been  asi'ertained  tlut  the  gastric  secretion  only  possesses  itii  peculiar  solvent 
properties  wbcD  proccciiing  from  those  parla  of  Lhc  sLomoch  which  coiilain  glaujs  of 
the  pepli>:  kiud.  An  abrupt  acpiration,  however,  between  llic  two  varietiea  of  gluad 
does  not  appear  to  ciiBt  in  the  human  subject.  (Hcnle,  Sy«t.  Anat.  d.  Ueosch.,  vol. 
iL,  p,  1G8,  where  also  other  works  are  referred  to.) 

Lentic^tlar  foUides,  similar  to  those  of  Peyer'a  glands,  are  found  in  tha 
mucous  membrane  of  the  stomach,  sometimes  studding  the  greab^r  part  of 
its  surface,  and  giving  occasionally  a  graiiiiloj'  or  mnmmillated  appearance  to 
it.  They  are  found  in  greater  or  less  numbers  all  orer  the  stomach,  but  ore 
most  numerous  towards  the  pylorus.  They  are  best  seen  iu  the  stomachs 
of  infanta  and  children.  Around  the  cardiac  orifice  they  assume  the  charac- 
ter of  multiliHsuLtr  crypts.  They  are  more  firequently  found  open  tiiau  shut, 
the  membrane  which  covers  them  b«ing  extremely  delicate,  (Allen 
Thomson,  in  Goodsir's  Annals,  i.,  p.  SB.) 

A  distinct  but  delicate  epithelium  exists  all  over  the  Btomnch,  coveriog 
the  margins  aud  floors  of  the  alveoli,  and  lining  the  tubuli  ako.  It  belongs 
for  the  most  part  to  the  columnar  variety,  alternating  in  some  parts  with 
the  squamous,  which  is  composed  of  very  raiuute  polygonal  scales. 

In  auimalf,  there  U  a  mere  or  leas  ilistinct  lajcr  of  muscalnr  fibres  in  intimate 
relation  with  the  simple  basement  membrane.  These  fibres  are  of  tbe  plain  or  un- 
striped  variety,  and  are  quite  distinct  from  those  which  constitute  the  true  museutar 
coat,  being  separHtccI  frum  them  by  the  submucous  areolar  layer. 

VoKlf  and  niTifs.— Thestoma'^h  is  a  Lighlj  vascular  organ.  [Uaiierial  branches, 
derived  from  all  three  divisions  of  the  celiac  axis,  reach  the  stomach  between  the 
folds  of  the  perilonenm,  anil  form,  hv  anislomosing  together,  Iwo  principal  arterial 
arches,  which  are  placed  aloog  its  two  curvatures.  After  ramifying  bctwcea  the 
several  coals  and  supplying  tbcm  with  blood,  and  especially  after  dividing  into  very 
small  vesofis  in  the  suhmueous  areolar  tunic,  the  ultimuLe  arterial  branches  cuter  the 
mucous  mcnnbrsnr,  and  ramifying  freely,  pass  to  its  surface  botAGen  the  tubuli ;  here 
they  form  a  plexus  of  very  fine  capillaries  upon  the  wnlla  of  the  tubulea ;  and  from 
this  plexus  larger  vessels  pass  into  a  coarser  capillary  network  upin  tlio  hexagonal 
borders  of  Ihe  alveolL  The  rtiiiK,  corrca ponding  with  the  srtcriea,  arise  from  Iho 
hller  network  (Drill  ton,  "Stomach  and  Intcstino"  in  Cyclop,  of  Anat.),  and  after 
forming  a  wide  venom  pleans  in  the  submui'ous  lif*uo,  return  the  residual  blood 
into  the  splenic  and  superior  mesenteric  veins,  and  also  directly  into  the  vena  porlic. 
By  the  hrcnkiiiB  up  of  the  arteries  into  eapillaricd  on  the  walls  of  the  glands,  llicBO 
are  furuithed  with  pure  blood  for  the  elsbomtiun  of  their  secretion  ;  while  it  is  the 
Dood  from  nhivh  that  [•ecrellon  has  been  drawn  nhieh  pasMS  on  to  the  capillaries  of 
the  free  surrscc,  and  his  added  to  it  whatever  malcriula  may  be  taken  into  the  cir- 
cuhition  from  the  coulculs  of  the  stomach. 


■ 


■ 


833  THE  STOMACH.— THE  INTESTINE. 

Tho  ahsoTbtnIt  ire  TCiy  numcrona ;  ariaiog  from  ^  very  fine  Bnptrficlal  plezu 
icniDeilittlvtj  und«rljine  tlie  tubuliir  gluada.  they  fonn  a  caarser  deeply  UtuBtcd  net- 
work, belweeo  tlic  nreiilor  and  muBcular  conta ;  the  vessels  proceeding  [mm  this 
network  pierto  tlic  musuulikr  coate,  Iheo  fullotr  llie  direction  of  the  bload-TesMls 
beneath  the  peritoneal  investment,  and  traverse  l3''mpbatie  glanda  found  along  the 
two  currslnres  of  the  alomaeh.  No  trace  of  IjmphiiticR  has  been  found  between  the 
tnbuli,  therefore  the  nbolo  depth  of  the  Rocreting  Etrueluro  intervenes  lietneea  Ihe 
layer  of  lymphatics  and  the  cuntenU  of  the  stomseb,  whereas  capillary  blaod-vesBelii 
are  dislribulcd  close  to  the  surface  ;  an  urrungement  which  eeami  (avDaraible  for  the 
interetiange  of  material  between  the  contents  of  the  stomach  and  thoie  of  the  blood- 
vessels rather  than  of  the  lymphnticB. 

The  nerfia,  which  are  large,  consist  of  the  terminal  bntnchee  of  the  two  pneamo- 
^Lric  nerves,  belonging  to  the  eerebra  spinal  systcoi,  and  of  oSdet^  from  the  sympa- 
thetic syatcm.  derived  from  the  HOlar  plexus.  Numerous  small  ganglia  have  been 
found  by  Kemak  and  othon  on  both  the  pneumD-giistrie  and  sympathetic  twigs.  The 
nerves  may  be  traced  throogh  the  snbmncons  coat,  but  no  farther,  as  they  then  lose 
their  tubular  character,  and  cannot  bo  distinguighcd  From  other  lissnca.  (Kulliter.) 
The  left  pnen mo-gastric  nerve  deacends  on  tho  front,  and  the  right  npon  the  back  of 
the  stomach. 

The  Pylorui. — 'N^'Iitle  there  ia  no  Kpecial  a,pparatQs  at  the  cardiac  orifice  of 
tbe  stomach  for  closing  the  pa.<isage  from  the  cesophagiia,  the  o[«ntng  at  tha 
pyloric  end,  leading  from  the  stomach  into  the  duodenum,  is  provided  with 
n  Bpbiucter  muscle.  Un  looking  into  the  pyloric  end  of  the  stomBub,  tho 
lUUCOUB  membrane  in  seen  projecting  in  the  form  of  a  circular  fold,  called 
the  pylorui,  leaving  a  correspondingly  narrow  opening.  Within  this  fold 
lire  circular  muscular  fibres,  helongiug  to  the  general  system  of  circular 
fibres  of  the  alimentary  canal,  which  are  here  accumulated  in  the  form  of 
II  strong  band,  whilst  the  longitudinal  muscular  fibres  and  tln^  pcritonoal 
coat  paxB  over  the  pyluriu  fold  to  the  duoileniim,  nuit  do  not  eiitor  into  ita 
formation.  Esternally  the  pylorus  may  bo  cusily  felt,  like  a  thickened 
ring,  at  tho  right  Dnil  of  the  atoinoch.  Internally  ita  opening  is  usually 
circular,  and  less  than  half  an  inch  across,  so  that  it  in  the  narraweat  part 
of  the  whole  alimentary  canal.      (See  figures  5St  and  5S6.) 

Occasionally  llio  orilicc  is  oval,  and  it  is  often  placed  a  lillte  (o  one  side.  Some- 
times the  circular  rim  ia  imperfect,  and  there  are  found  instead  two  cresccalic  folda, 
placed  one  ahoTC  and  the  other  below  the  passage  (Uuschke) ;  and,  lastly,  then  i« 
Dceasionolly  but  one  such  cresceiitic  fold. 


THB   BMALt   INTESTtHE. 

The  imall  intesUn*  reaches  from  the  pylorus  to  the  ileo-«eoal  valve,  at 
wldch  it  opens  into  the  large  intestine.  It  consists  of  a  convoluted  tube, 
measuring  on  an  average  about  twenty  feet  in  length  in  the  healthy  adult, 
and  bi^coming  gradually  slightly  narrower  from  its  upper  to  its  lower  end. 
Its  numerous  convolutions  occupy  the  middle  regions  of  Ihe  abdomen,  and 
u'e  surrounded  by  the  large  intestine.  They  are  connected  with  the  back 
of  the  abdominal  cavity,  and  are  held  in  their  position  by  a  covering  and 
fold  of  the  peritoneum,  named  the  meseutery,  and  by  numerous  blood- 
veaseln  and  nerves. 

The  small  intestine  in  arbitrarily  divided  into  three  portions,  which  havo 
received  dilfereut  names;  the  first  ten  or  twelve  inches  immediately  suc- 
ceeding to  the  stomach,  and  comprtheuiling  the  widest  and  most  fixed  part 
I  tube,  being  called  the  duudenum,  thi!  upper  two-fifths  of  the  remainder 
iiamud   the  jejunum,   and   the   loner  tltree-fiftba   the   Ucum.      Thei« 
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are  no  diitinct  liiiea  of  demurciiioD  between  these  tliree  pHrtR,  but, 
there  are  ceitnin  peculioriltea  of  coanection  and  certain  JiiTerencee  of 
internal  stnictura  to  be  obwrved  iu  comparing  the  upper  and  )owef 
endn  of  the  entire  tube,  nhich  will  be  pointed  out  after  it  has  been 
described  aa  a  whole. 

DDonEHCu. — This  ia  the  shortest  and  widest  part  of  the  Hmnll  intec- 
tine.  Id  length  it  tneoEtures  10  or  12  inches,  or  neiU-lf  the  breadth  of 
(u»ir«  fingers  ;  hence  its  name. 

It  is  the  widest  part  of  the  small  intestine,  varying  in  diameter  between 
AS  inch  and  a  hnlf  and  two  inches.  In  its  course  it  describes  a  single 
large  curre  somewhat  resembling  a  horie-shoe,  the  oonveiity  of  which  is 
torned  towards  the  right,  whilst  the  concavity  embraced  the  head  of  the 
pancreas. 

It  has  no  mesentery,  and  ia  covered  only  partially  by  the  peritoneum. 
Its  muscular  coat  is  comparatively  thick,  and  ite  macous  membrane  towards 


Fig.  SS6. 


Fig.   586.— TiBw   o»  tun   DminHirtni  nuw 
stroBE  tsligbllj  slteceU  from  Luuhka).  I 

12,  the  twelfth  dorml  rertebm  sdiI  rib  ;  1, 
3,  4,  6,  traaBver^e  processes  of  Uie  first,  thint, 
fuurth,  and  firth  Icfl  loiabar  TCrleUrs  ;  3, 
tbst  of  the  second  on  the  right  aide  ;  a,  ft, 
ths  sbdomiDal  aorta  abore  the  cfcliac  aiis  and 
near  the  bifarcation  ;  m,  aaperior  lueAeateric 
artery  ;  r,  v,  the  venn  cava  aboTs  tlie  renal 
veins  and  Dcnr  the  lilfurcatioa  ;  p,  placed  on 
the  fint  part  of  the  iluodeiiuta,  points  to  the 
pjlorie  TalvG  Fpea  from  the  side  next  the 
stomaah,  of  wfaii^h  a  Bmall  part  is  l«ft  onn- 
nected  nilh  the  iatextine  ;  d,  on  th?  descend- 
ing or  KCOniJ  pnrt  of  the  duudeuiim,  indicates 
the  lenDinitiun  of  the  maymuM  bile  dnct  lUid 
the  pancreatic  duct ;  tt,  Ibe  third  or  obliijae 
part  of  the  dDodeaum  }  J,  the  cntnmeaoejDGnt 
of  the  jeJDuam. 


the   pylorus  is    the    neat    of  the  com- 
pound  glands  of   Grunner,  to  be  sub- 
sequently destribed.      The  common  bile  duct  and  the  pancreatic  duct  open 
into  this  part  of  the  intestinal  canaL 

Three  portions  of  the  duodenum,  diflering  from  each  other  in  their  oourso 
and  conneotionB,  are  separalaly  described   by  anatomists  j  via.  the  superior, 

I  descending,  and  transverse  portions. 
The  first,  or  enjierior  portion,  which  is  between  two  and  three  inches  long, 
commences  at  the  pyloms,  and  passing  upwards,  backwards,  and  to  the  right 
Mde,  reaclica  as  far  aa  beneath  the  neck  of  the  gall-bladder,  where  the 
intestine  bends  suddenly  downwards.  This  first  portion  of  the  duodenum  is 
for  the  most  part  free,  and  invested  both  in  front  and  behind  by  the  peri- 
toneum. Above,  and  in  front  of  it,  are  the  liver  and  gall-bladder,  and  it  is 
commonly  found  stained  by  the  eiudation  of  bilo  from  the  Utter  a  few 
hours  after  death.  Behind  it  is  the  hepatic  duct,  with  the  blood-vesatls 
pasBiing  up  to  the  liver. 
Tlie  second,  or  deictnJi'ng  portion,  commencing  at  the  bend  below  the 
ueck  of  the  gall-bladder  pssBes  vertically  downwards  in  front  of  the  right 
kidney,  as  low  as  the  second  or  third  lumbar  vertebra,  where  the  bowel 
turns  across   to   the    left   to   form  the  third   portion.      This  part  of   the 
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duodennm  m  LivesteJ  by  the  peritonema  on  its  anterior  surfwce  only, — 
the  posterior  Burfitce  being  counectud  to  the  right  kiJncy  and  tlio  rertc- 
bral  column  by  iireolar  tisniio.  In  front  is  the  transverae  colon  and  ineto- 
colon,  the  upper  layer  of  wliioh  ia  continuous  with  the  poritoueal  covering 
of  tlie  duoilenum.  To  the  left  in  the  hcail  of  the  pancreas,  wliich  adapts 
itself  to  the  rhivpe  of  the  intestine  on  that  aide.  The  common  bile  daot 
desceoda  behind  the  left  border  of  this  part  of  the  duodenum,  and  to- 
gether with  the  pancreatic  duct,  nhich  accon]pa.nieE  it  for  a  short  distance, 
perforates  the  coats  of  the  intestine  obliquely  near  the  lower  part  of  ita  loft 
or  concave  border.  In  tho  interior  of  this  part  of  the  intestine  the  val- 
»ul*B  conivontea  appear  nunieroualy ;  and  an  eminence  or  papilla  found 
about  four  inchea  below  the  pylorua,  on  the  inner  and  back  part  of  tha 
intestiue,  marks  the  situation  of  the  common  orifice  of  the  biliaty  and  pan- 
creatia  ducts. 

The  third  or  tranavtrte  or  oblique  portion,  somewhat  the  longeat  and  oar- 
roweat,  beginning  on  the  right  of  the  third  lumbar  vertebra,  croasea  in  front 
of  the  second  oblii^aely  from  rij^ht  to  left,  and  continuing  to  aaceml  obliquely 
for  an  inch  or  more,  ends  in  the  jejunum  at  the  left  side  of  the  Tertebra] 
column.  It  ia  placed  immediately  behind  the  root  of  the  transverse  meao- 
colou,  and  the  commencement  of  the  mesentery,  as  haa  been  already  do< 
scribed,  and  haa  the  vena  cava  inferior  and  the  aorta  behind  it.  At  it* 
termination  it  forma  an  abnipt  angle  with  the  commencement  of  the  jejq- 
num.  Thia  is  duo  to  ita  being  maintained,  at  that  point,  in  its  position,  by 
a  strong  fibrous  baud  descending  from  the  left  cms  of  the  diaphragm  and 
the  tissue  round  the  coeliac  axis.  According  to  Treitz,  muaoular  librea 
come  from  both  these  sources  to  this  part  of  the  duodenum.  In  subjeota 
in  which  the  intestines  are  large  and  dilated,  the  curve  of  the  duodenum 
may  descend  to  the  level  of  the  iliao  creat,  but  owing  to  the  support  given 
by  the  blind  alluded  to,  its  terminal  extremity  maintaina  a  uniform  position. 
Close  to  this  point  the  superior  mesenteric  veHaela  pass  from  betiettth  tha 
pancreas  to  enter  the  mesentery  on  the  suiface  of  the  duodenum. 

Jejuhdm  iicD  Ileum. — The  jfjunum,  originally  so  called  from  ita  having 
been  supposed  to  be  empty  after  death,  follows  the  duodenuni,  .'Uid  iu- 
cludeB  the  upper  two-fifths  of  the  remainder  of  the  small  intestine,  while 
the  succeeding  thrt'D-fifths  constitute  the  iieum,  so  named  from  its  nume- 
rous coils  or  convolutions.  Both  the  jejunum  and  the  ileum  ore  attached 
and  supported  by  the  mesontery.  The  convolutiona  of  the  jejunum  ar* 
situated  in  )Mvrt  of  the  umbilical  and  left  iUae  regions  of  the  abdomen  ; 
while  the  ileum  occupies  part  of  the  umbilical  and  right  iliac  ri-gions, 
ti^ether  uith  the  hypogastric,  and  deacenda  into  the  pelvis,  from  which  its 
lower  end,  supported  by  the  mesenteiy,  which  ia  here  very  short,  aaoelida 
obhquely  to  the  right  and  somewhat  backwards,  over  the  corresponding 
pwiaa  muscle,  and  ends  in  the  right  iliac  fossa,  by  opening  into  the  inner 
side  of  the  commencement  of  the  large  intestine.  There  is  no  denned 
limit  between  the  jejunum  and  the  ileum,  but  the  character  of  the  intt-s- 
tine  gradually  changes  from  ita  upper  to  its  lower  end,  so  that  portions 
of  the  two  inteKlincfl,  remote  from  each  other,  pretent  certain  well- 
marked  differences  of  Htructore,  which  may  be  here  enumerated.  Thus, 
the  jejunum  is  wider,  and  ita  coats  ore  thicker  ;  it  is  more  vascular,  and 
therefore  it  Laa  a  deeper  colour  ;  ita  valvuim  conniventes  are  long,  wide, 
and  numerous  ;  its  villi  are  well  developed  ;  and  the  patches  of  Foyer's 
glinds  are  smaller,  leas  frequent,  and  sometimes  confined  to  its  lower 
~~rt.      Tho   ileum,  on   the   other   hnnd,   is   narrower;   its   conta  mo  thin- 


J 


STBUCTUBE  OF  THE  SMALL  IBTESTINE. 


B41 


i 


and    paler  ;    the  vitlvulie  connivcntea   ore  Email,    and    griulaally  du- 
ipear   towanlB  its   lower  end  ;  the  villi  are   shorter  ;  and  the  groupB  of 
'efer's  glands  are  larger  and  more  numerotia.      The  diameter   of  the  je- 
junum  LB   about  one  inch  and   a  half,  that  of  the   ileum  about   one  inch 
and  a  quart«r.      A  giveu    length   of  the  jejaunm    weighs   more   than  the 
■auie  of  the  ileum. 


At  a  point  in  the  lower  part  of  the  ileam  it  a  not  rery  Docominon  to  Gntt  a  cu1-d»- 

.0  or  ilijtrticiilitni  given  aff  from  the  main  tube.    The  origin  -A  these  dlvertifuln  is 

plained  by  reference  to  the  history  of  development,  from  which  it  sppcarB  that  tUej 

ariu  in  conncclioQ   with  the  duutus  vitello-iutestinnlis,  uniting  t,hc  intestine   nitli 

the  utnbillcai  vesicle,      TItey  arc  not  to  be  confounded  nith   hernial  protruiiona 

of  the  mucaas  membrane,  which  may  occur  at  *d;  point.   (See  Meckel's  Handbook  of 

natomy,  French  edicion,  vol  iL  p.  431.) 


Stmetitre  qf  tht  SmoH  ItiUstine, 

Slnieture,- — -The  walla  of  the  BmoU  intoatino,  like  tliMo  of  the  atomach, 
[ko  composed  of  four  coats,  vis.,  tho  aerous,  muscular,  areolar,  and  mucouH. 

The  external   or  sfroua  coat,   derived   from  the  peritoneum,  almost   ou- 
[iirely  aurrouuds   tho  int/jstiual  tubu  in   tho   whole  extent  of  the  jejunum 
laud  ileum,  leaving  only  a  narrow  iutorral   rUoug  one  bonier  of  the   intes- 
ttine,  where  it  is  retleoted  from  it  and  bucomos  continuous  with  the  two 
llayera  of  the   peritouoal  duplicature  named   the   mesentery.      The  line  at 
[which  this  reflexion  takea  place  in  named  the  attaehrd  or  mcaenferic  harder 
|«f  the  iutostine.      The   ojiposilo  border  and  aides  of  the  tube,  which  are 
leovered   by  the  peritoueum,  are  quite  free  and  movable  uj)on  the  adjacent 
arts.      The  upper  part,  however,  of  the  small  intestine,  named  the  duode- 
num, is  but  partially  covered   by  the  peritoneum,  as  Las  boen  already 
Qore  particuliirly  described. 
The  maseidiir  coat  consists  of  two  layors  of  fibres  ;  an  outer  longitudinal, 
land  an  inner  or  circular  set.      The  hnijiUidiniil  fibres  constitute  an  entire 
ut  comparatively  thin  kyer,  and  are  most  obvious  along  the  free   border 
of  the  intestine.      The  circular  layer  is  much  thicker  and  more  distlnet  ;  ita 
Bbres  are  placed  closely  together,  and  run   in  a  circular  direction  around 
he  bowel,  but  it  does  not  appear  that  they  individually  form  perfect  rings. 
This  muscular  tunic  becomes  gradually  thinner  towards  the   lower  part 
'  of  the  small  intestine.      It  is  pale  in  colour,  and  is  composed  of  plain  muB> 
cular  fibres.      The  progreasive   contraction  of  these   fibres,  commencing  in 
any  part  of  the  intestine,  and  a<jvauciug  in  a  downward  direction,  produces 
lie  pecnliar  vtTmicular   or  peri-atultie   movement   by  which   the   digestive 
ttnaaa  is  forced  onwards  through  the  canal.      In   this  movement  the  circular 
Bbres  are  mainly  concerned  ;  but  the  longitudinal  fibres  also  aid   in   it ; 
lud   those   found   along  the   free   border   of   the   intestine   may    have   the 
■effect  of  straightening  or  nufolding,  as  it  were,  ita  succesEJve  convolutions. 
The  areolar  or  avhiniicuus  coat  of  tho   small  intestine  is  a  tolerably  dis- 
uct   and   whitish  layer,  of   a  looee  texture,    which    ia    connected     mora 
rmly  with  the  mucous  than  with  the  muscular  coat,  between   which  two 
St  is  plriced.      By  turning  a  portion  of  the  intestine   inside  out,  and  tlieu 
|fclowing  forcibly  into  the  cavity,  the   areolar  tunic  may  be  inflated,  the  air 
eing  driven   into   its  areolar  tisBue,  through  the  part  at  which  the  peri- 
toneal investment   is  wanting.      It   aupports   the   mnciuia   moTubrane,   and 
forms  a  layer  of  loose  substiiuce  in   which  the  vessels  divide  and  subdivide 
into  smaller  branches,   prepiitatory  to  entering  the  mucous  tissue.      It  oon- 
Htsts  of  filamuntous  areolar  tissue,  mixed  with  fine  elastic  fibres. 
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^e  intemal  or  miiroui  cout  u  cliarftuterjsed  hy  predenting  ull  over  Its 
inner  eurfuoe  a  finely  Qocculcnl  or  abnggy  nppeanmce,  like  the  pile  upon 
velvet,  owing  to  its  being  covered  with  multttiideB  of  uiiiiiit«  proccsBas, 
natnoJ  riHi  ;  hence  it  is  aUo  named  the  Tillnits  co:it.  It  is  one  of  the 
most  vnsctilar  tnembnineB  in  the  whole  body,  and  it  is  natuniily  of  a  red- 
dish colour  in  the  npper  part  of  the  small  intestiue,  but  becomea  paler,  and 
at  the  «ame  time  thiuuer  towarda  the  lower  end.  The  mucoua  tissue  con- 
buns  beneath  its  basement  membrane,  a  thin  nuscnlai  layer,  domonstrateal 
emiily  in  animalH,  but  scarcely  recogniitable  in  uiau.  It  presenta  for  conrider- 
atioii,  1,  the  large  /vtds  called  wdtnUix  conniveiUei ;  2,  the  villi  nnd  tpithelium  ; 
3,  the  glaiiili. 

1.  Valnida  GonmeeiUea, — The  folds  and  wrinkles  found  npon  the  inn^ 
Burfaoe  of  the  reaophagns  and  stomach  may  be  completely  obliterated  by  fnll 
distunaiou  of  those  parts  of  tbe  alimentary  canaL  In  the  lining  membraue 
of  the  Bmall  intestine,  honuver,  there  exist,  beside  such  effaccaljle  folds, 
other  permanent  ones,  which  cannot  be  obliterated,  even  when  the  tube  is 
forcibly  distended.  These  permanent  fulds  are  the  \:alriilir  eonniceuUt,  or 
valves  of  Eerkring.  They  are  oresceatic  projections  of  the  mucous  tuem- 
brano,  placed  trannverEely  to  the  course  of  the  bowel,  each  of  them  reaching 
about  one-half  or  two-thirds  of  the  distance  round  the  interior  of  the  tube, 
and  they  follow  closely  one  upon  another  along  the  intestine. 

The  largest  of  these  valreB  are  about  two  and  a-half  inches  long  and  one- 
third  of  an  iucb  wide  at  the  middle  or  broadest  part  ;  but  the  gruater  number 
■re  under  these  dimenainna.  Large  nnd  small  valves  are  often  found  to  alter- 
nate with  each  other.  Some  of  them  are  bifurcated  at  one  end,  and  others 
terminate  abruptly,  appearing  as  if  suddenly  cut  off.  Each  valve  consiats  of 
t,  fold  of  the  mucoua  membrane,  that  is,  of  two  layorH  placed  back  to  back, 
nnited  together  by  the  submuooiis  or  areolar  tissue.  They  contain  no  part 
of  the  ciroulnr  and  longitudinal  muscular  coats.  Being  extensions  of  the 
mucous  membrane,  they  serve  to  increase  the  absorbent  surface  to  which 
the  food  is  exposed,  and  at  the  some  time  they  contribute  to  delay  ita 
passage  along  the  iuteatine. 

There  are  no  Talvutco  conniventei  quite  at  the  commencement  of  the 
duodenum  ;  about  an  inch  or  aomewbat  more  from  the  pylorus  they  begin 
to  appear  ;  beyond  the  jioint  at  which  the  bile  and  pancreatic  juice  are 
poured  into  the  duodenum  they  are  Teiy  large,  regularly  crcscentic  in  form, 
and  placed  so  near  to  each  other  that  the  intervals  between  them  are  uot 
greater  than  the  breadth  of  one  of  tbe  valves  :  they  continue  thus  through 
the  rest  of  the  duodenum  and  along  the  upper  half  of  tbe  jejunum  ;  below 
that  point  they  begin  to  get  smaller  nnd  farther  apart  ;  and  Anally,  towsrda 
the  middle  of  the  ileum,  having  gradually  become  more  and  more  irregular 
and  indistinct,  sometimes  even  acquiring  a  very  oblique  direction,  thejr  alto- 
gether disappear. 

2.  Villi. — The  villi,  peculiar  to  the  small  intestine,  and  giving  to  ita 
internal  surface  tbe  velvety  or  villous  appearance  already  spoken  of,  ftre 
small,  elongated,  and  highly  vascular  procesaes,  which  are  found  situated 
closely  together  on  every  part  of  the  mucous  membrane,  over  the  valvule 
cooniventes,  aa  well  aa  between  them.  They  are  beet  displayed  by  placing 
a  piece  of  inteatiiio,  well  cleansed  from  ita  mucus,  under  waler,  and  examin- 
ing it  with  a  simple  lens.  The  prevalent  form  of  the  villi  is  that  of  minute, 
flattened,  bell-shnped  membranous  proceues  ;  others  are  conical  or  cylin- 
drical, or  even  clubbed,  or  fihform  at  tbe  free  eitremity.  A  few  are  com- 
pound as  if  two  or  three  villi  were  conuoctod  together  at  their  base. 


VILLI  OF  THE  MtrCOUS  MEMBRANE, 


813 


Tlieir  Unifllt  vnries  from  Jth  to  5fJ  "f  a  liue,  or  uvon  inore  ;  and  the 
bromi  fiHtteneJ  kinds  are  about  itti  oi  ith  of  a  liue  wida,  and  j'(,th  or  j'^th 
of  a  lino  thioL  They  aru  larc-eat  and  most  niimiiroui  in  tbo  diioduaum  and 
jejuDum,  and  bocouie  gradually  shorter,  smaller,  and  fewur  ia  number  in  the 
ileum.  Id  the  upper  part  of  the  smnll  intealiue  Krniue  bos  estimated  their 
Qumber  at  from  50  to  90  iu  a  K<iuare  Una  ;  and  in  tbu  lower  part  at  from  40 
to  70  in  the  sime  space  :  he  calculates  tbeir  total  number  to  be  at  least  four 
millions. 

The  ftittetuTe  of  the  rilli  ia  eomplioited  :  each  consinta  of  a  proloDgatioii 
of  the  proper  muoons  layer,  covei'id  bjr  epithelium  and  enclosing  blood-Tea- 


Pig.  687.— Mio- 
KtriKP  Vni»  nr 
TUK  Blood -VK9- 
SKU  or  Tns  Ih- 
TEmaiL  Villi. 

The  ilrawiDg  wna 
takea  fruui  »  pce- 
piintiou  injected  lij 
Lie  berk  ubu,  and 
■howa  in  BSob  tHIui 
a  l.nall  artel?  itnil 
T«o  litli  the  in- 
termnlUts  uiiil- 
Urj  network. 


Pig-  587. 


■ela,  one  or  moro  lacteal  vessels,   and  fme  miwcular  fibres,  with  «  greater  or 
leu  number  of  small  jfranalar  oorpuacles  and  fat  globules,  of  Turioiu  sizes. 


Pig.      BS?.— IsJKOTtn        LllTCBAt 

Vessels  in  ins  Viui  ur  tub 
Hdiun  Ihtesiiiii. 

A,  two  villi  ia  trhirh  the  lacteitla 
are  reproented  na  filled  vith  wbite 
■nbatanee  anil  thp  blood-reBaeli 
frith  dark  (from  TeicIinianD)  !S^  : 

a,i,  tbs  Ueteal  Teswlg.  eiagle  in 
one  Tilliu  and  doabls  witb  crosi 
loop*  in  (ha  other  ;  c,  the  hori- 
MDlal  Uetetil  veracU  with  whiub 
those  of  (be  villi  commuDicite  : 
d,  the  blood- TeBeele,  coDfiatiug  of 
■mall  KTtvrie*  and  reinB  with 
eapilUrj  network  betvr^n. 

B,  injected  laeteil  in  a  'iHus 
(■haded dark),  (honing  an  eiiunple 
not  Terj  common  of  a  li»j*J  Ltt- 
work  a,  which  ia  connected  bj  B 
■ingle  Tesiel  with  the  horizoulnl 
laoUal  Towel  b  :  the  prepaniliuii 
waa  made  from  tTje  jnt«fitine  of 
a  Jttutig  CDsn  who  died  aa'ldenlj 
white  diifBStion  wat  going  on  (from 
W.  Kiaiwe).     V 


i. 
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n. 


Nerves  have  not  yet  been  deuionstrated  in  the  viUi,  though  they  are  probably 
not  wanldug.      Each  villiia   receivoa  one  or  more  buiaU  arterial  twigs,  irhiJ 


qp 


Vm  iMml  >»  ■  a» 

>t«M«l,  wiifc  » 

>iBtfc> 

I  to  wbctb«r  er  aot  aav  <nll 
W  iiiiiililiiiil  Mida  ■ililHiiiwii 

ind;  Ife*  ed  wiO  M  dcecab^  ad  tb» 
orfeMfclkCmaadaKi 


n^m 


ent  IrregciUrlj  ;  «',  tie  mbiooeoos  Ur«r. 

A,  crna  HClion  of  tluec  tubabr  gUadi  note  tiighll  ntfgidGed. 


UfwiMtrnttt,  m  lfc«  ««h«r  l 
nMcb  aad  kMal  >n  hMh  Am 
iBJOTMd,  tkc  keUBl  vhiM,  Ik 
bkod-iOMk  duk :  tk>  MtiiaB  ■ 

iaM  IkMtBaMvtHw:  «,  Aa 
laetnlMMlidttbtaK ;  <  Mm 

Uaod-Tcne)*  ibooa  asl;  ia  ^m  il 
(III  rilli ;  c  a  •■dl  artaj ;  i,  a 
TeiD  ;  «,  Uia  «pithriiaM  Mnriac 
Ih«  lilli ;  /,  Uie  rabilaace  tf  lU 
Tilli.  ]s«Eiiiiiig  intentiea  vUA 
eoDUin  Ijmpb-oelli ;  g,  tabaW 
^aads  V  oTpIs  of  Lielieriliiki^ 
■one  diridcd  in  tW  middle,  ntfciii 


In  loroo  doubt.  At  the  free  extremUy,  thi?  present  to  view  a  thick  \kjwt 
of  KutwtanM  with  vertical  itiiiB,  which,  on  treatmeDt  with  water,  swells  out 
and  lodBs  it»  ntrialod  appearance.  Thia  layer  was  first  reix^niKd  by  Kol- 
likut  aitd  by  Funke,  who  both  coaaider  the  etrirc  to  be  minnte  perfor«tiiig 
oaiinli ;  while  firettauer  bd<1  Steinach,  and  likewise  Henle,  maintain  that 
thoy  itru  rixln  coinparablo  with  dlia.  Briioke,  preTious  to  the  (liacovn;  of 
thy  iitriatf^  body,  udvauccl  the  ojiinion  that  the  opitbelium  celia  wore  alto- 
golhur  oj-wH  at  their  free  exlromitica,  and  that  each  communioatud  likewiae 
with  tho  interior  of  the  villus  by  a  foramen  at  the  deep  eitromity.  Brettaaor 
•ad  Steiuaoh  nupport  Brilciio's  view,  iu  respect  that  they  consider  tho  striated 
bo<ly  ut  continiioiia  with  tbo  cell  coutents,  and  not  with  tho  cell  wall.  With 
rugnrd  t^  thu  ilnep  extremitioH  of  the  epithelial  cells,  Hindeuhaiu  believes 
bo  lin»  iilmervod  them  prolougsJ  into  fine  threads,  which  commanieate 
I  briuivhtfii  of  Auaatomouug  couucctive- tissue-corpuscles,   and   couMilets 
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MS 


thnt  hy  moaiifl  of  dosp  bntuchea  of  theso  anastomosing  oeUa  cpening  into  the 
cHritj'  of  thi3  lacteal,  a  cli.iunel  of  commit  iiicntion  is  estatilished  between  the 
lact<;al  auU  the  snrfaco  of  tha  villus.  Thia  view  ban  met  with  some  accept* 
ance  from  its  sueoiiiiK  to  offur  an  explanation  of  tlm  mode  in  which  particles 
of    oil  are   couvejed  from  the  iut«atinoa  into  tbo  lacteala  ;  bat  it  cannot 


Fig.  6B0. 
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Tig.  G90.— BntrntLiCM  ur  tue  iDTtsriirAL  ViLLoa  o?  a  IUbbit  (from  Eiillikv}, 
A,  ?22  ;    B,    !5S 

A,  aeriM  of  tfa»  dylindncal  epithelial  cclla  separnted  from  a  vil1n« ;  a  limiting  or  dutl- 
cdIaf  laeiiihihoe  or  borJer  la  Been  itaaoiDg  o^er  the  free  ends  of  the  eellfl. 

B,  Bome  of  the  samo  colla  tnakil  with  water  ;  in  1  and  2,  and  at  o,  in  the  laft  h.iDd 
kiWk  of  cells,  theatrialcd  or  firoas  border  is  n«ii;  and  Mb,  in  the  latter,  ptdlacitl  drapa 
dI  miiouB  which  liavd  e<csp«d  &om  the  cells. 

"it  present  be  ooiuidered  as  satisfactorily  eRtabiiahed.  The  mascnlar  tissna 
within  the  villi  was  first  discovered  by  Briloko  ;  it  couHJsta  of  a  Uiia  stralnm 
of  smooth  fibres  disposed  longitudinally  round  the  commencement  of  the 
Ucteals.  Allhongh  not  always  discernible  in  man,  these  fibres  are  distinct 
in  animals  ;  and  in  them,  on  being  stimulated,  they  produce,  according  to 
BrUcko,  a  very  obrions  retraction  of  the  villi. 

During  digestion,  the  epithelial  cells  become  torbid  with  miuute  oil  drops 
in  their  interior,  which  obscure  their  nuclei.  The  tissue  of  the  villus  itself 
becomes  tnrbid  in  like  manner  ;  and  clear  globules  may  also  be  observed, 
both  in  the  epithelial  cells  and  deeper  tissue,  which,  howevar,  there  seems 
reason  to  believe,  are  formed  by  the  running  together  of  smaller  particles 
after  death.  KolUker  and  Dondors  have  both  observed  mimito  particles  of 
il  in  their  passage  through  the  striated  body. 


A  fall  bibliography,  on  the  sabject  of  the  villi,  is  given  by  Teichmann  in  his  work 
das  San gadersy stem."  (1861)-??-^^  «'  Beq. ;  and  Iho  qBcstloDB  at  ieaue  are  fully 
diecusecd  in  Kolliker'e  Ocwebetcbre,  4lh  edition,  and  llenlc's  Sj'slcm.  Anatomie.  See 
alio  Frcy,  in  Zeitdch.  t.  Wiaacoach.  Zoologie,  vol.  liiL  Ucidenhain's  paper  ia  in  Mole- 
scholt'a  UnlerenchnngcE  z.  Nalurlehre,  vol.  iv,  I'ecnliijr  epithelial  colU  with  deeply 
hollowed  cap-ahaped  eitrcmitics,  hsve  been  pointed  out  by  Henic,  in(«ra[ieraed 
among  the  others.    U  ia  yet  aneerlain  whether  they  ore  a  diatinct  kind  of  cell,  or 

ily  a  pcniliar  condition  of  the  ordinaiy  iort. 


3.   alands. — The  glandidar  gtrnctures  found  in  tha  mucniis  coat  of  the 
il  intostine  are  the  crypts  or  follicles  of  Lieberkiihn,  the  solitary  glands, 
the  patches  of  Foyer's  glands,  and  Brunner'a  glands,  the  last  being  peculiar 
^^  to  the  duodenum. 

^h^  The  crvft*  of  Lieberkiihn,  the  smallest  of  those  glandidar  structures,  are 
^^Bbtiod  in  every  part  of  the  small  intestine,  between  the  villi,  and  surrounding 
^Hlba  larger  glands.  They  consist  of  miuiite  tubes,  closed  at  their  attached 
^^■Bstremity,   and  placed   more  or  loss  perpendicularly  to   tha   surface,  npoQ 


^J 
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which  they  open  by  small  orifioeB.  Thay  oppear  to  bo  an&Iogoaa  to  tka 
tuboli  of  the  stoniBch,  but  they  lire  placed  further  apart  from  e«ch  otlwr,  uul 
are  aometinieB  bulged  inferiorly,  but  ate  hardly  ever  divided.  Sinulu' 
tubules  also  occupy  the  wholo  iduooiib  membrane  of  the  1ar(;a  intcstint 
The  cryptH  of  Lieberkiihii  vary  in  length  from  the  -n^'ath  to  the  -j^lh  of* 
liiio,  and  their  diameter  in  alioiit  -j'^th  of  a  liae.  The  walls  of  the  taba 
aro  thiu,  and  lined  with  a  colaninar  epithelium  :  their  oODtents  ar*  flnU 
and  trunspwent,  witli  granules  iiit*ra perse d,  and  they  never  contain  IkL 
These  crypts  are  sometimes  Glled  with  a  whitish  eubntanc^  whieli  niat 
probably  conaists  chiefly  of  destiuamated  epithelium  aad  mucus. 

The  agtniiialtd  glandi,  or  glanJt  of  Pcyr-r  (who  discovered  and  dr«erib«d 
thnn  in.  1677),  are  found  in  groups  or  patches,  having  an  oblong  figure,  »a4 


Fig.591  A.— P»TCn  orTwtttt 

G1.IBI19  in  TUK  Il«ch. 
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TliJ^i  figure  repre>eiitai  1 

whtt  liisgriuiniiitioalljr,  Aultt 
Uia  nalur&L  siic,  a  jwt«h  d 
Fl-jct'i  glaoils  from  nar  tb 
iDidille  of  the  ileum  of  a  JftiMt 
■ubject :  in  lli«  loHerhaUnftti 
fitpiretheiuucooi  nembnat^ 
lheglui[t>ka>B  been  reaofadtf 
diswolion,  ihowing  tkeim|a» 
■ion  left  by  the  patch  of  gludi 
bj  the  doniieoaatioa  of  tlit  tab- 

■uteBtine  havieg  been  opnri 
along  ila  meauitiiria  bopiv, 
Urn  blDod-ianels  are  mcb  W- 
Tauoing  fruni  tbe  -tptrwri 
luai^o*  tuHnnls  ihc  ccawt. 

varying  from  hnlf  au  Ucb 
to  two  or  even  fuur  inclw 
in  k'ngth,  and  huiug  aboal 
hilf  an  inch,  or  rktks 
mnre,  iu  width.  Tinm 
patches  a,TO  placoi]  Uaglb- 
ways  in  the  intestine  at  that  part  of  the  tube  inotit  distant  from  the  id«kb- 
tery  ;  and  hence,  to  obtain  the  bunt  view  of  Uuiui,  tli«  botxil  akould  b> 
opened  by  an  incision  along  it«  atlacbed  border. 

The  patches  of  Peyer's  glands  CfinHist  of  groups  of  small,  round,  flkttMwJ 
Teaiclea  or  capsules  composed  of  n  tolerably  thick  and  firm  wall  of  cottoectiT* 
tiamo,  usually  GUed  with  a  whitish  or  rather  greyiEli  seiui'lliiid  nikttcr,  con- 
usting  of  round  niiclealcd  cells  and  free  nuclei,  and  situated  bencAtli  tha 
mucous  membrane,  the  surfuco  of  which  is  dciprDSsed  into  litUo  alinUow  tiiti^ 
at  or  rather  under  tho  bottom  of  which  the  capaiilun  iire  jilneed.  'Ilia  iat^- 
mediate  surface  of  the  niuuibrnno  is  besot  with  villi  and  liulierli  uhu'a  ctTpts: 
the  villi  are  also  sometimes  found  oven  ovvr  tho  civphulcs,  and  Ibe  erjfiUmn 
wllecttfd  iu  circles  aruumi  the  ciipeules,  but  do  not  coiamunicate  with  lb«^ 
Opposite  to  the  pntchi-s  of  PeyLT's  glands,  tho  mucous  ant)  aivular  ookta  «f 
thu  liitettine  ailliaru  more  cloxoty  toguihi^  than  olaowbero,  so  tluat  in  ttw^ 
situations  it  ia  iin[>oasiblc  U>  inllato  the  ai'eol&r  cont.  Fine  blood-vcMek  an 
distrihutod  abundantly  on  the  walla  of  the  captulosi  and  give  off  attll  Sim 
capillary  brancboa,   which,  siipportod  by  a  delicate  network   of  cons 
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(issue,  spreati  tbrough  the  cnvity  of  each  aa[>»iiIo  among  its  aemifliild  coutonta, 
anJ  ara  diapoaeil  priiicip.Jly  in  liui^a  converging  to  the  centre.  In  souic 
subjects  these  amall  capaulea  are  fuund  almoflt  empty,   aud  then  they  we 


m. 


Fig.   591    B.  — EsLjRnKD  View  op   a 

FIHT  It  A  FAiaa    or  i'EIKU'S  GUKPS 

(from  BMhm).     i^ 

The  shaJed  port  of  the  figure  hhnwB 
the  eu[rm.-e  of  llie  iDtesUiial  aiar.  >ua 
membi.ine  ja  tlie  viciiiilj  uf  the  patch 
Dccnpieil  b;  TiUi,  sail  l«t«<^D  thein  th» 
oriGns  or  the  cij'ptii  of  Lieburkiihn  ;  the 
lighter  part  of  the  figure,  in  whicii  about 
a  dozen  of  Pejer'a  reticleft  maj  he  Been, 
la  also  IwEet  with  riJIi,  and  is  this  pait 
tbe  crjptH  of  Liebarkuhn  am  arranged 
chled;  iu  circles  rouad  the  TCi^ic^ee. 


Fig.  £01  B. 


^^:.^^m 


ifficult  of  detection.  Tltey  are 
ilaixally  entirely  olused ;  but  tiie 
older  Krauae  obsened  that  in  the 
pig  thoy  were  occaaionally  open, 
and  a  similar  obsorvutiun  wns 
made  by  Allen  Thonisou,  not  only 
in  the  pig,  but  in  the  human  iuteatine  also. 

The  lacteal  pleiusea,  which  are  abundant  in  the  whole  extent  of  the  iii- 
inteBtine,   are   especially   rich   and   compoiwd  of  wide  vessels,   where   thoy 
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g.  692.— TBiSBTEnaK  Sso- 

ITOK  ur  ISJECTEU   i'EIEEt'9 

QuKua  {bvai  Kuiliker). 

u 
1 

The   (trowing  wai  tsl«D 

om  a  jireparatioD  made  I7 

tey  :  it  reixeHenla  thi:  Itiie 

ipilUr;  iictaork   apteodiDg 

om  the  surronnditiK  blond- 

vesiela  iota  the  interior  of 

three  Pdjer'a  capeulca  TroiD 

ilbe  iiiteiuue  of  Lhs  HLbhit. 

■urronnd  the  closed  fol- 
licles, so  closely  indeed 
that  these  may  be  i^aid  to 
be  imbedded  in  them  ; 
but  the  lactcals  ilo  not 
penetrate  the  capsulea  a» 

,B   capilhiry  blood-vcs- 

:htUo. 


Fig.  6a2. 
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It  was  formerly  pre- 
lamed  nitbnut  quustioa 
that  I'ej'cr'H  and  the  other 

doBBd  folliclet  in  the  alimcntarT  tract  conatitnted  a  peculiar  capsular  form  of  secreting 
glanJa  ;  but  6iiii:e  the  diaoovery  of  capilliirics  in  their  inlerior,  and  of  the  rich  supply  of 
absorh^uta  srouud  them,  it  has  boon  suppnaed  tltnt  ih^y  might  be  more  immediatctv 
connected  with  tbc  lyiQ]iliBtic  Bjslom,  This,  hon-cTcr,  is  i).v  no  me^na  proved ;  for. 
Hlthougli  the  interior  of  the  cap.^ulea  can  no  longer  be  campurcd  irilb  the  eaTiliea  of 
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open  gluniTs,  Ihere  la  not  sufficient  evidence  W   shoir  whclher  their  eonlenUj 
into  the  Inteatinal  tube  or  into  iLc  laeteals,  from  whii;!!  they  uic  Eia   complctcl;  iKIt^.i 
nlcil  l)j  intervening  leiture.     The  facta  whioh  have  been  asferUiineil  ait  U)  liiati 
tniDDtc  atructurc.  noil  the  nature  of  Iheii  coutcnU,  ecem  [o  tiring  them   ralbpr  aniliir* 
ihe  licscripllon  of  vosculur  glanda.    It  may  farther  be  italcd  oa  a  point  of  analog 
between  them  anil  those  almelures,  llmt  the  glaiiils  of  I'ejcr  belong  cbi^Bj  lo  jantb. 
After  middle  life  thej  bceome  more  or  lesa  Qaccid  and  emptj,  aad  have  gciMnllj 
completely  disappeared  in  advanced  age. 

Pig.  EOS. 


Fig. 


693, — VsariOAL  Srctioh  of  a   portion  at  a  Pitch  or  Piraa's  GLavD^ 

TBB    L*<T«AL   VksSKI.5    l.NJBCTID  (FruBl  FlTj).       !? 


The  Bpecimim  from  'wi]ii:h  the  drnwing  vas  made  wna  obtained  from  the  body  of  &  inaa  of 
twenty  jtara  of  age  "ho  died  sudJenly  from  an  iiijarj,  and  ie  from  the  lomer  psrl  uf  lb« 
ilenm  :  tbe  epithelium,  ant  represcDted  iu  the  original,  is  intrudueeii  diop ramniaticallj  is 
one  part :  a,  villi,  with  their  laeteala  left  white ;  b,  some  of  the  tubalar  glauda  ;  c,  tht 
muACuTar  Injer  of  tho  loucourj  Locmbnme ;  tit  ihe  cop'rla  or  projec-ting  jjart  of  Vtja't 
vtsidea^  t,  tbeir  central  cavitiea  or  tiubatanee  ;  f,  tbe  reticulatoil  hicti.'al  vit^la  oorupying 
the  '*  lymphoid  "  titvauc  between  tho  Te&itlen.  joined  above  b;  the  lacteals  frf>in  the  vilU 
and  nucons  snrfHOe,  and  passing  below  into^,  the  reticulated  lactcala  onder  the  vesielia 
of  f  ejrer,  which  pass  into  y,  the  larger  laeteals  of  the  aubmucous  lajier  i. 


i 


The  ohaerTsllonii  of  Frey  and  Hla  havo  fiirther  shown  that  in  the  intervals  between 
the  glanda  of  Peyer  and  those  of  Liebcrkllbn,  and  abo  in  the  auhntanco  of  the  villi, 
the  interstices  of  the  reliform  tissue  (aec  Histology,  p,  lixli.)  are  everywhere  onnjpied 
b/  gikuular  cells  of  tbe  size  and  appearance  of  lymph-cells,  and  very  umilar  to  Uii 
conbuned  in  the  capsules  of  I'uycr'a  glauda. 

In  all,  from  twenty  to  thirty  of  these  oblong  patches  nmy  in  general 
found  ;  but  IQ  yoniig  persons  dying  in  health,  as  many  as  forty.five  hava 
been  observed.  They  are  larjter  and  placed  at  ahnrtcr  distances  from  each 
other,  in  the  lowor  part  of  tlie  ileum  ;  but  in  tha  upper  portion  of  that 
intestine  and  in  tlie  lower  end  of  the  jejunum,  the  patches  occur  loss  and 
less  frequently,  become  smaller,  and  are  of  a  nearly  circular  form  ;  thay 
may,  however,  be  disoovei^  oocaaionaUy  in  the  lower  portion  of  the 
deuum. 


aOLITARy  OI-ASTIS.— BEUNNER'S  GLANDS. 
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Still  smaller  irregiilnrlj-fihapod  clusters  of  tbeae  cnpsiilea  ara  fi  nnl  scat- 
tered throughoQt  the  iuteatino,  an'l  may  be  regarded  aa  transitioDS  to  tha 
next  form  of  gluDils  Daraed  solitary. 


Pig.  £01 


Fig.  504. — Ltmpiioio  or  RETTfORS  TisaoB  nr 

TBE   iHTesTIS^L  MpCOUS  MeKBIUHE  OI  IBB 

Shbsf  (from  Pnj).     ™ 

TIis  Sgnre  npreKnla  a  cross  section  or  a 
■null  fngmetit  of  the  muoouii  iDenibrBiio,  iii- 
elailiog  one  riitire  crjjit  of  Lieberktiba  RDd 
puu  of  aeTsnl  olbers:  a,  eatily  of  tfa« 
tnbular  gluida  or  crjpla  ;  b,  one  of  tho  Iming 
ejiitht^lUI  fells;  e,  the  Ijinphniil  or  relifomi 
spms,  of  vhich  some  arc  empt;,  soil  othen 
eccupinl  b;  Ijmph  evils,  as  at  cj. 


The  inlitary  ijlandu  {^glanAaiia  soli- 
tariie)  are  soft,  white,  rouuded,  and 
nligbtlj  prominent  bodieii,  about  the 
size   of  a  millet-Eecd,  which  are  fouud 

■CAttored  over  the  mucous  membrane  in  every  part  of  the  iiuaH  intestine. 
They  are  found  on  the  mesenteric  as  veil  aa  on  the  free  border,  between  and 
upon  the  valvulio  cotiuiventes,  and  are  rather  more  numerous  in  the  lower 
portion  of  the  boweh  These  small  glands  have  no  orifice,  but  oonsiat  of 
closed  vesicles  or  capsnles,  eiaotlj  resembling  those  fr.>rmitig  the  chistem  of 
Peyer'a  glands,  having  rather  thick  but  easily  destructibie  wallsj  and  osuoUy 
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Pig.  595. — SoLiTiRf  TicerCTTLiB  6l»d  or  tbb  Skill  Isns- 

TiRB  (from  Uothm).     i^ 

The  lighter  part  of  the  Rgun  repreaenta  the  eleTnlioo  prn- 
dnced  h;  the  glsiid  :  on  this  a  few  villi  are  seen,  anil  dq  tha 
sniTDandine  anriiio;  of  the  mncooa  membntae  Dumeroua  •illi 
and  crypts  of  Ueberktibn. 


containing  in  their  interior  an  opaque,  semifluid  sub- 
stance, which  abounds  in  cells  and  fine  granules.  The 
free  surface  of  the  capsules,  which  is  alij^htlj  elevated 
when  they  are  full,  is  beset  with  the  iiito.->tinal  villi  ; 

and,  placed  around   them  very  irregularly,  are  seen  tlio  open  mouths  of  the 
oiypts  of  Lieberkllhn. 

Bruiiner'i  glandi  are  small  rounded  compound  glands,  first  pointed  out  by 
Brunner,  wliich  eiiat  in  the  duodenum,  where  they  are  most  numerous  at 
the  npper  end,  in  general  occupyiug  thickly  a  space  of  acme  inches  in 
extent  from  the  pylorus.  According  to  Huachke,  a  few  of  them  are  also 
found  quite  at  the  commcucemeut  of  the  jejunum.  They  are  imbedded  in 
the  areolar  tuuic,  and  may  be  exposed  by  dissecting  off  the  muscular  coat 
from  the  outside  of  the  inteEtine.  They  are  true  compound  racemose 
glands,  consisting  of  minute  lobules,  and  containing  branched  ducts,  which 
open  upon  the  inner  mirface  of  the  intestine.  Their  secretion  is  an  alkatiDo 
mucus,  in  which  there  are  no  furmed  elemenU  ;  and  it  bos  no  digestive 
action  npon  coagulated  albuuiun.      (Kolliker.) 


i'fxitlii  nnd  yrrvs.—The  branchea  of  the  meaenleric  arltiy,  having  reached  ihc 
attached  border  of  the  LDtexUne.  paaa  round  its  nictea,  dividing  iuto  nuinerou«  rsmi- 
ficatieas  and  frequenll)'  aoaitomoaing  at  ita  free  border.    Uosl  of  Ibe  larger 
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run  imniedl>l«lr  beneilli   tbe   acroui  tunic;  miny  pierce  the  musirnlftr  Cdat,  np'' 
pjjing  il  with  vessels  u  llicy   pass,  suU    liaving  entered   LUe   bubmaconi  areohr 


Fig.  GSa. 


Pig.  59a.— Bf  uBon  Tn» 
or  oiiB  or  Bienn't 
OL^roa  ntoM  thb  HDut 
DcDDEKca  (froB  n«ff. 

The  muQ  duct  u  «(■ 
nperiorl;  ;  its  bruN^a  m 
elwirlien  bidden  bj  Iht 
bunnhes  of  o}Miqiw  jl—J-l— 

•csideii. 


I 


Injer,  nmirj  in  It,  to 
fomi  ft  cloM  netxHl:, 
which  itill  unaller  nimvU 
pass  on  into  the  mocou 
coit,  and  terminate  in  ikc 
cnpillarj  network  of  the 
folds,  villi,  and  glands  of 
thut  membmue,  wltich  if 
the  most  Ta^tonlar  of  all 
the  intestinal  tiMue*.  Tbt 
fine  capiUuiea  oF  the  mn- 
entar  ooat  are  arranged  In  two  layers  of  oblong  meshes,  which  aceompsnj  and  car- 
respond  in  direction  vitL  the  loagitudinal  uad  circular  muscular  Gbrcs.  The  Tinu 
accompany  the  arteries. 

Tlio  ii/Mirbeiitii  of  the  intestine  may  he  caafeniently  distinguished  aa  tlioae  of  the 
mucous  meinbrnne  sad  those  of  the  muscular  walls.  Those  of  the  macona  mem- 
lirane  form  n  eopioun  plexus  which  pervades  both  the  mucous  anil  snbmaeoiu  lajen, 
the  largest  vcweU  being  those  which  are  in  the  latter  Ujer;  but  there  is  Dot,  in  the 
human  suliject  at  loiuif,,  the  same  distinct  division  into  two  strata  which  has  i>e«D 
fannd  in  the  stomach  (ToicliDiatin).  With  regard  ta  the  absnrlients  of  the  mosculir 
walhi,  it  lias  been  stateil  in  a  former  purt  of  this  work  (p.  481)  that  according  Id  tie 
concurrent  accounts  of  the  various  inveiitigators  of  this  subject,  the  abaorbenti  of  the 
intestine  are  in  two  strata,  viz.  thoite  of  the  submucous  U;er  atrcad;  ineatioiied, 
and  a  subserous  set,  roilowiug  principally  a  longitudicial  direction  beneath  the  peri- 
toneum, snd  having  only  an  interrupted  cammunicatiou  with  the  other  throogli 
iuterveniag  trunks ;  but  more  reccutly,  a  paper  by  Aucrbnch  has  appeared,  in  which 
it  is  staled  as  the  result  of  Iranspsrent  injections,  that  the  only  truly  subperitoneal 
plcius  which  eiiiits  is  conRned  to  a  strip  in  the  immediate  ueighboarhood  of  the 
mesontecy  ,*  that  (lie  lougitudLnal  pleius  seen  by  previous  observers  is  really  situated 
between  the  circular  and  longituilinid  muscnlar  coats  ;  and  that  besides  this,  then 
are  likewise  copious  and  close  minute  capillary  pleiusen,  threading  the  whole  thiek- 
nosA  of  the  muscular  waUs,  in  complete  cijntiauity  with  the  mucous  absorbents,  and 
throwing  their  contents  into  those  larger  veasehi  the  position  of  which  had  been  mia- 
understood,  Tn  the  whole  of  this  scries  of  absorbents  Auerbsch  gives  the  name  of 
"  interlaminar  plexus."     (Virchow'e  Archiv,,  vol.  xxxiii.,  p.  340.) 

The  tierre*  of  the  small  intestine  are  chiefly  derived  from  the  superior  mesenteric 
plcius  (see  p.  702).  This  pieius  is  formed  superiorly  by  nervous  branches,  of  wbidi 
those  in  the  middle  come  from  the  ccclioc  plexus,  and  the  lateral  ones  proceed  directlj 
from  the  semilunar  ganglion.  The  plexus  and  pleiiform  branches  into  which  it 
divides  cling  at  first  very  closely  to  the  larger  divisioQa  of  the  snpcrior  mewnterie 
artery,  especially  on  their  anterior  surface,  and,  dividing  similarly  with  the  ramifi- 
cations of  the  arteries,  the  brunches  of  the  nerves,  retaining  still  a  wide  pleiifonn 
arrangement,  pass  onwards  to  the  different  parts  of  the  intestine  between  the  two 
folds  of  the  mesentery,  and  finally,  separating  somewhat  from  the  blDod-veraels,  reach 
the  intestine  in  vary  numeruus  branches. 

In  regard  to  the  nen'oua  distribution  in  the  coats  of  the  intestine,  two  recent  dis- 
covcricH  of  considerable  interest  liivo  been  made.  One  of  them,  for  which  we  we 
'ndabted  to  Auerhacb,  nouiists  la  the  obaerralioa  of  a  peooliar  nervous  plszw,  rich 
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in  franglioti  oclla,  ichich  is  nitnitted  bplwten  the  ciroulnr  &ni]  langiludinkl  muacalir 
,  £lire9  of  Ibe  inteatiuo,  uid  Ui  which  he  bos  tlicrcrDre  giren  the  niiiDe  of  "  plexot 
Imfeutericoa."    For  the  other  obscrvitliaa  we  ue  tudoliUil  lo  Meiuncr,  who  hia  dia> 


Fig.  697  A. 


Pi«.  69T  B. 


[Fig.  Si7  A. --NRBTona  Fi-Hxua   ot  Adbkbicb,   riinH  th(   HnsouLAit    Cou    or  a 
OaiLc's  iNTEstim  (fiam  Eulliker).     » 

Th«  dmving  npreicnto  three  pcrrDratcJ  guigliooia  njiuaeii  milted  hj  aeTeral  narTDm 
corde,  of  vhicb  the  thickest  it  bIao  perfoml^df  forming  llie  ^'  pleKQa  mjeateriaua," 

I  Tig.  S97  B. — S>u.L  FoRTioi  'it  Meieshek'b  SoBMnnicn  Nxnvoite  Flixus  noH  mm 
IvTESTimi  ur  A  (,'jiiLD  (from  Kollilccr).      'if? 

Two  gunglin  are  rcpreaontcil.  of  whiub  the  cells  »rfl  seen  aprcoJing  into  the  nerve-t»ig» 
coDDected  vith  the  gRuglia :  the  fiuifona  i^rticlee  ia  the  ae[Te-twii;s  are  Biiiali  coBtiiicbTe- 
tiune  eorpnutei. 

I  Borered  it  leeond  richly  gangliitcd  plcioa  of  ncrres  aitnated  in  the  mbmucoui  Ujer, 
{■□d  which  ia  found  to  rommunicate  freely  with  the  plcme  ujjenf^ricna  of  Aaerliitch 
I  by  meana  of  the  largRT  brancboa.  Both  pleiuaaa  extend  through  the  whole  length  uf 
I  tile  iateatine,  from  the  pjSorua  to  the  snns.     (Eulliker,  Op,  cit.,  pp.  430  and  132.) 


THB    fciBOB    WrBSTINE. 

The  large  inteBtine  extenda  from  the  tenninfttion  of  tha  ileum  to  the  anti*. 

It  ia  divided  into  the  cwcum  (including  the  Termiform  appendii),  the  colon, 

and  the  rectum  ;  dud  the  colon  ia  again  subdivided,  according  to  ita  direc- 

.  tion,  into  four  parts,  called  the  ascending,  tronsTerae,  and  detoendiog  colon, 

Kiid  the  aiguioid  flezure. 

The  length  of  the  large  iote«itine  U  tLtaallf  about   6ve  or  six  feet  ;   being 
tkhout  one-tifUt  of  the  whole  length  of  the  intestinal  oauaL      Its  dininoter, 
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which  greatly  oxcccJs  tli&t  of  tho  small  intcsiiue,  varies  &t  dilTerent  pmnii' 
from  two  inuhoa  and  a  half  to  about  oca  tncli  and  a,  half.  It  Hiiniiii>h«t 
graduallj  from  its  comneticerncnt  at  the  cmcitm  to  ita  turminatian  at  tin 
■ciis  ;  exceptiug  thnt  thcru  U  a  wtll-marked  dilatation  of  the  rectum  jii<t, 
above  its  lower  end.  I 

In  outward  form,  the  greater  part  of  the  large  intestine  differs  remaikahly 
from  the  small  intcstioe  ;  for,  iostead  of  conBtttuting  an  eTeu  cjlindiioal 
tube,  its  Riirfnco  is  throtrn  into  numeroua  Bacciili,  uiwk^  off  from  mkIi 
other  hj  inte>rvcuiLig  couBtrictionn,  and  arraogcd  in  thrae  longitudinal  rowi, 
separated  by  three  strong  flat  bimils  of  longitudinal  moBcular  fibrei.  Tlii* 
g^iccutatcd  structure  is  not  found  in  the  ruotum. 

For  the  aake  of  convenience  the  deBcriptioii  of  the  rectum  will  be  reaemd 
till  that  of  the  rest  of  the  great  inteHttue  is  completed. 

The  Cmcvx.      The  inteHtiuum  csecum,  or  caput  cDscum  coli,  is  that  part 
of  the  large  intestine  which  ia  situated  below  the  eiitrnnce  of  the  ileum.     lU 
length  is  about  two  inches  anil  a  half,  and  its  diameter  nearly  the  uinie  : 
is  the  widest  part  of  the  large  intestine. 

The  cieoum  is  Kitnated  in  the  right  iliac  foasa,  immediately  behind  the  an- 
terior wail  of  the  abdomen.  It  is  covered  by  the  peritoneum  in  front, 
below,  and  at  the  sides  :  bnt  behind  it  is  usiiallj  destitute  of  peritoneal 
covering,  and  h  attached  by  areolar  tissue  to  the  fascia  covering  the  right 
iliaciis  muscle.  In  this  case  the  oBciim  is  con:ip.iraitively  fixed  ;  but  in  other' 
inHtnnccs  the  peritDiieum  surrounds  it  almost  entirely,  and  forms  a  daplicati 
behind  it,  called  meso-cacvm. 

Proceeding  from  the  inner  and  back  part  of  the  c^cum,  at  its  lower 
end,  is  a  narton,  round,  and  tapering  portion  of  the  intestine,  named  the 
appciidix  CfTci,  or  appettdix  vf,Tmifi/rmis,  The  width  of  this  procew  is 
usually  about  that  of  a  large  quill  or  rather  more,  and  ita  length  varies  from 
throe  to  six  inches,  these  dimensions  dilTering  much  in  different  ca.ies.  Its 
general  direction  is  upwards  and  inwards  behind  the  cu;cum  ;  and  after 
describing  a  few  slight  turns  it  ends  in  a  blunt  point.  It  is  retained  in  its 
position  by  a  small  fold  of  peritoneum,  which  forms  ita  mesentery.  The 
ciecat  appendix  is  hollow  as  far  as  its  extremity  :  and  its  cavity  commu- 
nicates with  thnt  of  tlie  oiecura  by  a  small  ori6ce,  sometimoa  guarded  by  a 
valvular  fold  of  mucous  membrane. 

This  appendix  is  peculiar,  as  far  as  is  known,  to  man  and  certain  of  tha 
higher  apes,  and  to  the  wombat  ;  but  in  some  animals,  as  in  the  rabbit  and 
hare,  the  distal  part  of  the  ciecum,  being  diminished  in  diameter  and  highly 
({landiilar,  may  represent  a  condition  of  the  appendix. 

lUo-raenI  or  ileo-<iolic  voire. — The  lower  part  of  the  amall  intcatine, 
ascending  from  left  to  liglit,  and  from  before  backirards,  enters  the  com- 
mencement  of  the  large  intestine,  with  a  considerable  degree  of  obtiqidty, 
about  two  inches  and  a  half  from  the  bottom  of  the  ciecum,  and  opposite  t La 
junction  of  the  latter  with  tlie  ascending  colon.  The  opening  leading  from 
the  ileum  into  the  large  intestine  is  guarded  by  a  valve  composed  of  two 
Kegments  or  folds.  This  is  the  iko-cacai  or  iito-colk  \:<ilvt:  it  is  also  called 
the  valve  of  Bauhin  and  the  valve  of  Tulpius,  though  Fallopius  had  described 
it  before  either  of  those  anatomists. 

1'ho  entrance  between  the  two  segments  of  the  valve  is  a  narrow  elongal 

aperture,   lying  nearly  transverse   to  the  direction   of  the  great  intnttjue. 

The  anterior  end  of  this  aperture,  which  is  turned  forwards  and  slightly  to 

the  left,  is  rounded,  hut  the  posterior  end  is  nnrrow  and  pointed.      It  it 

ed  above  and  below  by  two  prominent  semilunar  folds,  which  project 
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THE  ILEOCOLIC  VALVE— THE  COLON. 
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^  inwarda   towarda  the  Cttcum  and  colon.      The  lower  fold  u  the  larger  of 

the  two  ;    the  upper  is   placed  more   horizoiitnlly.       At  each   end   of  the 
Aperture   theae  folds   coa1<i»ce,   and   are  then   proiouged  aa   a   aiugle  ridge 
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Fig.  GSS. — ViKw  or  m  Ilio-Oouo  Talvx  Pig.  SS8. 

TKOH    tat   LlBQE    IimsTlXE.        } 

The  figure  fihowe  tbu  Eowtst  imrt  of  the 
ileumi  I,  jolaiikg  the  cn^cmo,  c,  And  the 
aBcebdJDg  colutj,  o,  which  have  been  op«Ded 
anteriorly  bo  u  to  dinpUy  Uib  ileu-colic 
Tslte ;  a,  the  lower,  anJ  e,  the  upi>er  Kg- 
nent  of  the  valve. 

for  a  ihorl  distance  round  the  cavity 
of  the  intefitine,  fonoiug  the  fratui 
or  rttiniicvla  of  the  valve.  The  op- 
posed Burfaees  of  the  margiual  folds 
which  look  towarrja  the  ileum,  and 
are  continuous  with  its  mucous  sur- 
fuce,  are  covered  like  it  trith  villi  ; 
while  their  other  surfaces,  turned  to- 
ward the  large  intestine,  are  smooth 
and  destitute  of  villi  When  the 
ciecum  is  distended,  the  fnena  of  the 
Talve  are  stretched,  and  the  tnar- 
giual  folds  brought  into  apposition, 

BO  as  completely  to  close  the  aperture  and  prevent  anyreeux  into  the  ileum, 
while  at  the  same  time  no  hindrance  is  otferod  to  the  pHssago  of  additional 
matters  from  thence  iuto  the  great  intestine. 

Each  segment  of  the  valve  consists  of  two  layers  of  mucous  membrane, 
continuous  with  each  other  along  the  free  lunrgtn,  and  iucludiag  between 
them,  besides  chc  submucous  areolar  tissue,  a  number  of  musuulnr  fibres,  con- 
tinued from  the  circular  fibres  of  the  ileum  and  from  those  of  the  large  intes- 
tine also.  The  longitudinal  muscular  fibres,  and  the  peritoneal  coat  take  no 
part  in  the  formation  of  the  valve,  bat  are  slretohed  aoroM  it  uniuterruptedly 
from  one  intestine  to  the  other. 

Tub  aboexdino  oolo^t  situated  in  the  right  lumbar  and  hypochondriac 
regions  commencing  at  the  ciecum  opposite  to  the  ileo-otioal  valve,  aacenda 
Tertically  to  the  under  surface  of  the  liver,  near  the  gall-bladder,  where  it 
proceeds  forwards  and  then  turns  abruptly  to  the  left,  forming  what  is 
named  the  hepatic  flexure  of  the  colon.  The  ascending  colon  is  smalliT  than 
the  ctecum,  but  larger  than  the  transverse  oolou.  It  is  overlaid  in  front  by 
some  convolutions  of  the  ileum,  and  is  bound  down  firmly  by  the  peritoneum, 
which  passes  over  its  anterior  surface  iind  its  sides,  and  generally  leaves  an 
interval  in  which  its  posterior  surface  is  connected  by  areolar  tissue  with 
the  fuscia  covering  the  quadratus  lumborum  muscle,  and  with  the  front  of 
the  right  kidney.  In  some  cases,  however,  the  peritoneum  passes  nearly 
round  it,  and  forms  a  distinct  though  very  short  right  meao-oolon. 

The  tkan^versb  culdn'  passes  across  from  the  right  hypochondrium, 
through  the  upper  part  of  the  luilbilical  region,  into  the  left  hypochondriuui. 
Sometimes  it  is  found  as  low  as  the  umbilicus  or  even  lowur.  At  each 
extremity  it  is  situated  deeply  towards  the  back  part  of  the  abdominal 
cavity,  hut  in  the  middle  it  curves  forw.irdu,  and  lies  close  to  the  an'-— '■— 
wall  of  the  abdomen.      Hence  it  descriheH  au  arch,  the  concavity  of 
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turned  towardi  the  vertebral  column  ;  and  it  has  accordingly  heea  nanwJ 

ths  arch  of  the  colon. 

Above,  the  traiiaverse  colon  ia  in  contact  with  the  under  sarfiace  of  tlie 
lifor,  the  gatl-bladder,  the  gre&t  cuTTuture  of  the  ttomacb,  luid  the  loirer 
end  of  tbo  npleen.  Below  It  are  the  conTolutioni  of  the  amall  intestine,  the 
third  portion  of  the  duodeiiuni  beiog  behiud  it.  It  ia  invested  behind  bf  the 
general  peritoneum,  and  in  front  it  adheres  to  the  sac  of  the  omentum. 

Thk  DKacEKCiNO  coLOU  b  oontinnouB  with  the  left  extremity  of  the  tmu- 
veras  colon  by  n  Bliddeu  bend  nunied  the  ijilenic  Jlci-iirr.,  It  then  deecend* 
almost  perpendicularly  through  the  left  hypochondriac  nad  Inmbar  region*  to 
the  left  iliac  fossa,  where  it  ends  in  the  sigmoid  flexure.  The  peritODeom 
affords  a  covering  to  it  only  in  front  and  at  the  sidea,  whilst  behind,  it  is 
connected  by  areolar  tiasiie  to  the  left  cms  of  the  diiiphragm,  the  quadratoi 
lumborum  and  the  left  kidney.  It  ia  uaually  concealed  behind  some  oonio- 
lutioni  of  the  jejunum. 

Tub  BinxoiD  flexcre  of  the  colon,  situated  in  the  left  iliac  fossa,  coniiat* 
of  n  double  bending  of  the  intestine  upon  itself  in  the  form  of  the  letter  S, 
immediately  before  it  becomes  continuous  with  the  rectum  at  the  mar^n  of 
the  pelvis  opposite  to  the  left  sacro-iliac  articulation.  It  ia  attached  by  a 
distinct  meio-colon  to  the  ilino  fotaa,  and  ia  very  movable.  It  is  placed  im- 
mediately behind  the  anterior  parietea,  or  is  concealed  only  by  a  few  tunia 
of  the  small  inestine.  The  Eigmoid.  flexure  is  the  narronest  part  of  the 
colon. 

Slmclnre  of  the  large  intestine. — The  walls  of  the  loi^  inteatiaa  connst 
of  four  coats,  like  those  of  the  stomach  and  small  intestine,  namely,  th« 
■erouB,  muHCulnr,  areolar,  and  mucous. 

The  icrotig  and  artolar  coats  require  no  further  description  here. 

The  tnuteuluT  coat,  like  that  of  tbo  other  porta  of  the  iatestiual  canal,  oon- 

Fig.  S99, — Odtmni  Bxtren  or  a  8i«- 
TIOR  ur  THt  &aoEfa>[!ia  Color,      j 

I,  the  seniiu  or  peHtoncKl  ooTering  ; 
•',  t\  reflKtiiin  of  this  at  the  atlacM 
border  fonniag  a  short  wide  mewDtciy, 
between  the  Mis  of  which  the  blood- 
TMwli  are  seen  paacing  la  the  oolon  ;  a, 
one  of  the  appcodioefl  epiploicje  bangiDg 
from  the  iuncr  border  ;  f  n,  indicate  at 
the  free  border  one  of  tlie  three  hands 
formed  by  the  thidtentng  of  the  long^- 
ludina]  miucular  cial ;  the  dotted  line 
coDliooei)  from  the  mnrgiDi  of  thew 
iMnd.i  represcuU  tlie  teaisisdfr  of  the 
Ion  Kit  Dili  oal  tousculsr  cont,  and  the 
thick  liue  witbln  it,  mnrked  c  m,  Te\>n- 
hbdM  the  circular  iDDsculsr  layer  ;  n, 
the  niucouB  menthfaap  at  the  dattensd 
pari;  r,  llio  oresentic  band^  or  inden- 
tations which  divide  the  saccuti. 


■ists   of  external  longitudinal  and 

internal  circular  fibres.     The  iotitu'- 

tudinal   fibres,  tlioogh   found  in  a 

lin  amount  all  around  the  intestine,    are,   in   the    caecum    and    colon, 

oally  collected  into  throe  remarkable  flat  lonyitudiniJ  bands.      Thcsu 

sometimes  called  the  Ugamenta  of  the   ooluu,  are   about  half  an 
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inch  wids,  «nd  half  %  line  thick  ;  thej  commenoe  upon  the  extremity  of 

the  ciecum,  at  the  attachment  of  the  rermifvrm  appendix,  &ud  tnaj 
be  traced  atoiig  the  whole  hiugth  of  the  colon  ns  Eu-  aa  the  coramcnce- 
nient  of  the  rectum,  where  itey  Rpread  out,  so  as  to  Buirouud  that 
part  of  the  intestinal  tube  with  a  coutinuoua  layer  of  longitudinal  muecalar 
fihrea.  One  of  these  bands,  named  the  posUrior,  is  placed  along  the 
attached  border  of  the  intestine  :  another  cortesponda  with  ita  anUiior 
border,  and,  in  the  tnuuversc  colon,  is  situated  at  the  attachment  of  the 
great  omentam  ;  whilst  the  third  band  (laUral)  is  found  nlong  the  free  side 
of  the  intestine,  that  i»,  on  the  inner  border  of  the  ascending  and  descend- 
ing colon,  and  on  the  under  border  of  the  transverse  colon.  It  is  along  the 
course  of  this  third  band  that  the  appendices  epiploicie  are  most  of  them 
attached.  Measured  from  end  to  end,  these  three  bands  are  shorter  than 
the  intervening  parts  of  the  tube  ;  and  the  latter  are  thus  thrown  into  the 
sacculi  already  mentioned  :  acoordinjjly,  when  the  bauds  are  removed  by 
dissection,  the  sacculi  are  eutirely  effaced,  and  the  colon,  elongatiug  couiider. 
ably,  assumes  the  cytiudrical  form.  The  transverse  conatrictioiis  seen  ou  the 
exterior  of  the  inteitine,  between  the  sacculi,  appear  on  the  inside  of  the 
intestine  as  sharp  ridges  separating  the  cells,  and  are  composed  of  all  its 
coats.  In  the  vermiform  appendix  the  longitudinal  muscular  fibres  constitute 
nuoiform  layer. 

The  tiTCiilar  muscular  fibres  form  only  a  thin  layer  over  the  general  sur- 
face of  the  coicum  and  colon,  but  are  accumulated  in  larger  numburs  between 
the  Hscculi.  In  the  rectum,  especially  towards  its  lower  part,  the  oirouUr 
fibres  farm  a  very  thick  and  powerful  miucular  hiy er. 


Pig.  600. 


I  " 
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Pig.  flOO.— SBMi-DiioaiiiaArie  Vuw  o?  i  Shili.  PoftTioK  o»  tub  Mocons  Mkhdbjsb 

or  Tns  CoiioK.     ^ 

A  inult  portion  of  llie  miicons  meiubrane  silt  perpend icuUrij  at  the  «<lj;es  is  sbown  in 
j)rn<pei;tivp  ;  tip  the  surfiioe  are  seen  llie  orifir«  uf  the  crypts  of  Liohoikilbii  or  luhulnr 
tfliiDda,  the  TuoBt  of  Ibem  lined  bj  their  ciilomnar  epiiheliam,  a  few  divested  of  it  nod 
Ithoa  sppflariiig  Isrgcr  ;  »lon?  the  eidca  the  tubular  gUii'li  are  aeon  more  or  le°a  eiiunllj 
fdiTided  bj  the  septioa  ;  ihcae  are  leatinc  on  a  itidor  portion  of  the  submucoaa  liMue, 
Itrom  wlilch  the  blood-vesaela  are  in  a  part  lepreaented  aa  |>a9<iiig  into  the  spMes  bolweeo 
like  glands. 

The  mucous  membrane  differs  from  the  lining  membrane  of  the  small 
intestine  in  iiaving  no  folds,  like  the  voIvuIib  conuiventi'S,  as  also  in  being 
^uite  smooth  oud  destitute  of  villi.      Viewed  with  a  lens,  ita  surCaco  is 
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io  he  m&rked  nil  over  bj  the  otiGcea  of  numerous  tubuli,  rosombling  thoM 
of  the  stomacli  and  the  crjpts  of  ttie  somll  iutsitme.  These  follicle*  are 
aiTiuiged  piTpeodicularly  to  the  aiitfaee  of  the  membrane  ;  Ihoy  are  longer 
wid  more  uuniuroUB,  slid  are  placed  more  clfwwly  togethor  and  at  mole 
reguLir  intervals  tbnn  those  of  the  arnall  intefitine.  Their  orifices  are  dr- 
cular,  and,  whoo  widened  by  the  loss  of  their  epithelial  liutug,  they  girt 
the  mucouB  ineiubrauo  a  oribrilorin  aspoct. 

BeHides  these,  there  are  scattered  over  the  surface  of  the  whole  large 
intoHtiue  numerous  dostd  fuWclta,  similar  to  the  solitary  glands  of  the  small 
iutostine,  but  marked  by  a  depression  passing  down  to  them  between  the 
Burromuliug  tubules  (Kiilliker).  They  are  most  abundant  in  the  ceecmn 
and  ill  its  vemiiform  appendix  ;  being  placed  closely  all  orer  the  latter. 

The  epithelium,  nhioh  covers  the  general  surface   of  the  mucoua  metm-J 
brane,  and  Uues  the  tubuli  and  follicles,  is  of  the  columnar  kind. 

VtssrAa  and  A'f  nv«.— In  the  great  inteatine  of  the  rabbit,  Frey  figtirca  the  saint 
airaagenient  of  capillary  pleiuaeH  acd  ven^jua  rsdiclea  as  boa  been  de^cribeil  in  the 
stomach.  Ho  finds  ulso  in  the  rabbit  ckvalc  lacteula  in  rudimaiilarj  villL  (Zcitwb, 
f.  Wiasonsch.  Zoologie,  toI.  xii.) :  bat  Tcii-Lmsnn's  injections  in  Ibe  buniftn  subject 
sbo^  no  absorbenta  more  i^uperfioial  than  ibe  basea  of  Ibe  tabalar  IbtUcIc*. 

Ncrrons  plexuses  similar  to  those  of  iLe  small  Intestine  have  also  been  found  in  tht 
walla  of  the  large  inteatius. 
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The  lowest  portion  of  the  large  intestine,  named  the  ritium,  extends 
the  sigmoid  flexure  of  the  colon  to  the  anus,  and  is  situated  entirely  within 
the  true  pelvis,  in  its  back  part 

Commencing  opposite  to  the  lofl  ancro-iliao  articulation,  it  is  directed  at 
first  obliquely  dr>R'uwards,  and  from  left  to  right,  to  gain  the  middle  line  of 
the  sacrum.  It  then  changes  its  direction,  and  curves  forwards  iu  front  of 
the  lower  part  of  the  sacrum  and  the  coccyx,  and  behind  the  bladder, 
Tesiculie  semiuales  and  prostate  in  the  male,  and  at  the  back  of  the  cervix 
uteri  and  vagina  iu  the  fumide.  Opposite  to  the  prostate  it  makes  another 
turn,  and  inclines  downwards  and  backwards  to  reach  the  anus.  The 
intetliiium  rectum,  therefore,  so  called  from  its  original  description  being 
derived  from  animals,  is  for  from  being  straight  in  the  human  subject.  Seen 
from  the  front,  the  upper  part  of  the  rectum  presents  a  lateral  inclination 
from  the  left  to  the  median  Une  of  the  pelvis,  sometimes  passing  bojond 
the  middle  to  the  right ;  and  when  viewed  from  the  side  it  offers  two 
curves,  one  corresponding  with  the  hollow  front  of  the  sacrum  and  coccyx, 
and  the  other  at  the  lower  end  of  the  bowel,  forming  a  ehorter  turn  in  th* 
opposite  direction. 

UnUke  the  rest  of  the  large  intestine,  the  rectum  la  not  aaccuUted,  but  ia 
smooth  and  cylindrical  ;  and  it  hoa  no  separate  longitudinal  bands  upon  it. 
It  is  aliout  six  or  eight  inches  in  length  ;  and  ia  rather  narrower  than  the 
sigmoid  fleinre  at  iU  upper  end,  bnt  becomes  dilated  into  a  large  ampulU 
or  reservoir,  immediately  above  the  anus. 

The  upper  part  of  the  rectum  is  in  contact  in  front  with  the  back  of  the 
bladder  (or  litems  iu  the  female),   unlesa   some   convolutions  of  the  smaU 
'■16  happen  to  descend  into  the  interval  between  them.      Thia  part  is 
led   by  peritoneum,  which  attaches  it  behind  to  the  eacrum  by  • 
ire  unmed  the  meao-rccliim.      Lower  down,  the  peritoneum  coven 
tiue  in  front  &nd  at  the  sides,  and  at  last  its  anterior  surfaoa  only  ; 
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still  lover,  it  qoits  the  iutMtme  olti^ether,  aud  la  refloctoU  forwardH  to 
ascend  upon  the  back  of  the  bladder  iu  the  malu,  aud  of  the  upper  part  of 
the  vagiua  and  the  uterus  iu  the  female.  Iu  passing  froui  the  rectuta  to 
the  bladder,  the  pctitoneuiu  forma  a  cul-Je-Bao,  or  recto-vesical  pouch, 
whiuh  eiteuda  downwards  between  the  intcKtiue  and  the  bladder  tu  witbin 
an  inch  or  mora  from  the  buae  of  the  proiitate,  aud  u  bounded  on  the  sidea 
,  b;  two  luDftted  folds  of  the  Herous  membrane. 

Fig.  801. 


Fig.  601,— Vkbxioil  Sbciiob  or  Tn»  Fatvis  ivn  iia  Viacnai  m  thb  Maln 
(rrom  Uoustouj.     J 

Thia  figure  is  introdueed  to  illaitrat?  the  furm,  position,  and  relatJons  of  the  rectnm  ; 
i  slsn  ihowa  tha  bladder  sod  uretbra  with  the  pelvia  indcclion  of  the  peritnnsum  over 
Ttflcera  :  r,  r,  r,  the  upper  aud  middle  partd  of  tha  rectum,  aud  at  the  iDiddEe 
lijeltsr  tbc  fold  eepnrating  the  two  ;  r  a,  the  lower  or  aaai  portion  ;  v,  tbo  upper  part  of 
1  Ihfl  uHiiarj  bladder  ;  i''.  the  base  at  tbe  plare  where  it  reata  mora  immediately  on  the 
[rectum  ;  p,  tba  pruBtate  gland  and  prostatic  portion  of  the  urethra  ;  b,  the  bulb  ;  ee, 
[  the  corpna  cavemoaum  peuia  and  auapensory  ligament ;  (  c,  the  dirided  tiaauo  within  the 
erntum. 


Below  the  point  where  the  peritoDeuin  ceaxes  to  cover  it,  tha  rootnni  ia 
liOonnDcted  to  surrounding  parts  hy  areolar  ti»BUe,  which  is  nioatlj  loaded 
Iwith  fat.  In  thia  way  it  la  attached  behind  to  the  frout  of  the  sacrum  aud 
the  ooccyi,  and  at  the  Bides  to  the  coccygei  and  Icvatores  ani  muFicles.  In 
Ffront,  it  is  in  immediate  connection  with  a  triangular  portion  of  the  base  of 
1  the  bladder  ;  on  each  aide  of  thin,  with  the  Tesicidw  Beniiiiales  ;  and  farther 
l/orwarila,  with  the  under  surface  of  the  proRtato.  Itelotr  the  prostata, 
Ivhere  the  rectum  turua  dowuwards  to  reach  the  aiiua,  it  becoiuea  investt^d 
[by  the  fibres  of  the  internal  sphinotor,  and  embraced  by  the  levatorea  itui 
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muBolsB,  hf  -wliicli  it  ib  supported.  Laatly,  at  ita  t«niiiiuxUon  it  is  mr- 
roimded  by  the  oxtoniol  sphincter  ani  muscle.  In  the  remale,  the  bwer 
portion  of  the  rectum  is  firmly  coDDected  with  the  back  of  the  vagina. 

Str-uciure. — The  rectum  tlifi'ers  in  some  respects  from  the  lost  of  the  large 
intestine,  in  the  structure  of  both  its  muscular  auil  itn  mucous  coats. 

The  muscular  coat  is  very  thick  :  the  eitenial  or  lonjtitudinal  fibre* 
form  B,  uniform  layer  rcunil  it,  aud  cease  near  the  lower  end  of  the  totoi- 
tine  ;  the  interual  or  circular  fibres,  on  the  contrary,  become  mor«  numemus 
iu  that  situation,  where  they  form  what  is  named  the  iDtemal  sphinctei 
muscle.  The  loogitudinol  fibres  are  paler  than  the  circular  fibres,  but  both 
layers  become  darker  aud  redder  towards  the  termination  of  the  bowel. 

The  mucous  membrane  of  the  rectum  is  thicker,  redder,  and  more  vw- 
cular  than  that  of  the  colon  ;  and  it  moves  freely  upon  the  moscular  coite : 
— in  tliat  respect  resembling  the  lining  membrane  of  the  (esopfaagai.  It 
presents  numerous  folds  of  different  sizes,  oiid  ruuning  in  varioua  direcdoiu, 
nearly  all  of  which  are  effaced  by  the  distension  of  the  bowel.  Near  llie 
anus  these  folds  are  principally  longitudisat,  and  seem  to  depend  on  the 
coiitriictiou  of  the  sphincter  muscles  outside  the  loosely  connected  tnaoous 
membrane.  The  larger  of  these  folds  were  named  by  Morgngui  the  tolumni 
of  the  rectum  (columncc  recti),  Treitz  status  that  theso  columns  consist  of 
longitudinal  muscular  fibres,  which  terminute  both  superiorly  and  iuferiorlj 
in  elastic  tissue.  Eiglier  up  in  the  inteatiuc,  the  chief  fuldt  are  transverse 
or  oblique.  Three  proniiueut  folds,  larger  than  the  rest,  being  half  an  ineb 
or  more  in  depth,  and  hnviog  an  oblique  direction  in  the  interior  of 
the  rectum,  have  been  pointed  out  specially  by  Hoiiston,  One  of  the«e 
projects  backwards  from  the  upper  aud  fore  part  of  the  rectum,  oppodte 
the  prostate  gland  ;  another  is  placed  higher  up,  at  the  side  of  the  bowel  ; 
and  the  third  still  higher.  From  the  position  and  projection  of  these  folds, 
they  may  more  or  less  impede  the  iutroductiun  of  instruments.  (UouBton, 
Dublin  Hospit&l  Keports,  ToL  v.) 

VokIs  and  yenva, — The  ruieria  of  the  rectam  spring  from  three  aoiiren,  rii. 
the  superior  hicraorrhoiiiol  bnincSica  from  the  inferior  mesenteric :  the  middle  1ms- 
inorrhoidnl  brunches  froni  the  internal  iliac  directly  or  indirectly ;  and,  lastly,  the 
external  or  inferior  hiemorrhoiila!  branch  from  the  putlic  arterj.  The  amngnneot 
of  the  vessels  is  not  the  same  throughout  the  rrclum.  Over  the  greater  part  It* 
artcriGs  penetmte  the  muscutar  eont  Dt  short  iti'errsla,  and,  at  ouce  dividing  into 
smnll  hrnnflieH.  form  a  network  by  their  comoinnication.  Towards  the  lower  end,  for 
Tout  or  five  inches,  Ibe  arrsngemcDl  differs.  Here  the  vc^ets,  having  penelral«d  the 
muscular  conL  ut  dlQercut  heights,  assume  a  longitudinal  direction,  passing  in  panllet 
tines  towards  the  end  of  the  towel.     In  their  progress  downwards  tboy  communieale 

I  with  one  another  at  intervals,  and  Ihey  are  very  freely  connected  near  the  ori6c«. 

'  irhere  all  the  arteries  join  by  trsnsiersc  branches  of  considerable  size.     (Quain,  Die- 
cases  of  the  liectam). 

Tho  veins  are  very  nnmcroos,  and  form  a  complex  interlscement  resembling  that 
of  the  arteries  juat  deacrihed,  and  named  the  hiemorrhoidal  pleius.  After  following 
a  longitudinal  course  upwardii  similar  la  that  of  the  artcriea  which  they  accompany, 
they  end  partly  in  the  internal  ilinc  vein  by  bmnches  which  accompany  the  middle 
hrcmoriboiilal  artery,  and  partly  iu  (he  inferior  mcwnterie  vein.  Hence,  the  blood 
from  llic  rectum  is  relumed  in  part  into  tho  tens  cava,  and  in  part  in1«  the  portal 
system.     (See  Fig.  325.) 

The  l!iin}Ji"liri  enter  some  glands  placed  in  tlie  hollow  of  the  saenim,  or  thow  of 
the  lumbar  scries. 

'vt  Rro  very  namcrons.  and  are  derived  from  both  the  eercbro«pinal 

■  Ipathctic  BjtitcniB.     The  (bmier  eonsiat  of  btnnehes  derived  from  (he 

^  i;  and  the  hitter,  of  vS^U  from  the  inferior  mMonteric  and  hypugasliic 
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THE    iNCS    ASD    ITS    MOaCLEi 

anui,  or  lower  opening  of  the  aliiuent>r7  canal,  ii  a  dilatable  orifice, 
■urrounded  internally  by  the  mucoaa  membrane,  and  eiternaUy  by  the  skin, 
wliioh  two  stractureB  here  become  continaoiia  with  and  pass  iuto  encli  other. 
Tiie  skin  around  the  borders  of  the  anas,  which  is  thrown  into  wrinkles  or 
folds  dnring  the  closed  state  of  the  orifice,  i*  covered  with  numeroua  boiiw- 
tivB  papillae,  and  is  prorided  with  hairs  and  sebaceous  folUcleB. 

The  lower  end  of  the  rectum  and  the  margin  of  the  atius  are,  moreover, 
embraced  by  certain  musclea,  which  servs  to  support  the  bowel,  and  to  close 
ite  anal  orihce.  These  niuscleg,  proceeding  from  within  outwards,  nro,  the 
internal  sphincter,  the  levatorea  ani,  the  coceygei,  and  the  external  sphincter. 
The  three  last  muscles  havB  already  been  described  (pp.  262,  263). 

The  infernal  apliinctcr  muscle  (sphtncteT  ani  intemus)  Is  a  muscalar  ring 
or  rather  belt,  surrounding  the  lower  part  of  the  rectum,  an  inch  above  the 
anus,  and  extendiiig  over  about  half  an  inch  of  the  intestine.  It  is  two 
lines  thick,  and  is  paler  than  the  external  sphincter.  Ita  fibres  are  con- 
tinaous  above  with  the  circular  muscular  fibres  of  the  rectum,  and,  indeed, 
it  consists  merely  of  those  fibres  more  numerously  developed  than  elsewhere, 
and  prolonged  farther  down  than  the  external  longitudinal  fibres. 
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Kohtnusch  describes  n  thin  atratum  of  fibre*  between  tbo  mncoas  mernhnme  and 
tlie  Enteriiul  sphini^Mr.  lliese  fibres  having  a  longitudinal  direction.  Henis  thinks 
this  is  nethinjr  mere  than  Lfae  atratum  of  Bbres  belon^iag  to  the  proper  mucous 
coat ,'  but  Kublrausch  gives  it  a  distinct,  name,  the  lusteutator  tunicio  mucuue.  <Ko1il* 
rausth,  Anal,  nnd  Phjs.  U.  Bockeoorgnne,  I^ipiig.     1851.) 


DBTELOPiiBar  or  thb  AutcBNTAsr  qanal  akd  pkritokbaj,  cavity. 
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It  has  been  already  cssuallj  staled  (p.  151  that  the  epithelial  lining  of  tlie  alimen- 
tary canal  is  derived  troia  the  deepest  of  the  three  biyers  into  nbieh  the  germinal 
membrane  divides,  while  the  rest  of  ita  walls  are  derived  from  a  part  of  the  middle 
layer.  Te  make  this  clear,  it  is  necei<8ary  to  state  that  vhilc  those  parts  of  the  middle 
layer  of  the  embijo  which  lie  neit  to  the  chorda  dorsalia,  form  the  dorsal  plates  from 
which  the  boncii,  nerves,  and  muscles  of  the  trunk  are  derived,  the  lateral  parts  Ijlng 
b«yond  form,  as  de^criited  by  itemak,  the  viscei'iil  ptatcs.  which  on  each  side  divide  into 
a  deep  and  a  superSciuI  part,  and,  at  the  same  Lime  growing  inwards,  unite  together  on 
the  veutral  aspect  of  the  chorda  dorsalia.  fanning  by  their  union  the  metiai  plate. 
The  eupi^rlicial  diviJiions  of  the  two  viuceral  plates,  remaining  in  contact  with  the 
outer  epithelial  layer  of  iLc  embryo,  form  tbe  cutis;  the  deep  division  is  the  inua- 
culo-inlculiiuil  li<!/fr,  which  forms  the  walls  of  tbe  alimentary  canal,  with  the  exception 
of  ila  epithelial  lining ^  and  the  space  between  the  superiiciat  and  deep  divUioiu  Is 
Lhe  common  plcuro-pcritoneal  cavity,  from  which  the  pleural  and  peritoneal  cavities 
become  separated  in  a  subsequent  ntugc  of  dcrclopmcnL 

The  alimentary  canal  coramantes  in  the  form  uf  a  groove  which  opens  towards  the 
yelk-cavity  of  the  ovum ;  and  the  ioteruttl  epithelial  and  musculo-intcstinal  layers  in 
whii;h  this  groove  is  formed,  arc  continued  loond  the  yelk,  constituting  the  walla  of 
the  vitelline  sac.  The  open  groove  is  Boon  changed  into  a  tube  at  each  end,  but  is  left 
Apen  in  the  middle  upon  the  ventral  aspect,  and  communicates  at  first  by  a  wide 
aperture,  bat  later  by  means  of  a  lube,  named  (he  omphalo-cntcric  canal  or  vitelline 
duct,  will]  tlieritGlline  sac.  This  duct  id  soon  obliterated,  and  tbe  vitelliuosac  becomes 
lhe  nmbilical  vesicle,  which  is  thereafter  connected  for  a  time  with  the  embryo  only 
by  a  slender  elongated  pedicle,  which  enters  at  the  umbilicus  and  is  accompanied  by 
tbe  ompbalo-mesenleric  vessels  ;  this  pedicle  is  fiunlly  atrophied  and  disappears. 

The  aiimmfary  canal,  when  it  firet  aa^umea  the  tubular  fomi,  conutito' 
■traight  cylinder  ctoaed  at  each  end.  and  placed  along  ihcfrontof  the  ver 
to  which  it  is  closely  allachcd  at  each  eitroraily,  whilst  in  the  niiddl' 

eoancct«d  to  the  rest  of  the  embryo  by  a  median  membranous  To 


r 
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THE  ALIMENTAEV  CANAL 
Fig.  602. 


Pig.  602,  A. — P;a(!rahuatic  SectIun  siiovrixa  the  Bglition  i*  a  Miujol  A.fii 

Man      DETWEtltl     1I1G     rRlUITlVE     AUUEMARI     CaHL     1SI>   THE    MEaBIAXia    01 

Ovum. 

The  stags  reprraented  in  tbia  diagrani  correaponJs  lo  Umt  of  the  fifteenth  or 
tfenlh  dny  in  Una  hamaD  emijrjro,  jirevibus  to  the  eii>uisiDa  of  the  Kllmaloit :  e,  tbt 
TilJoDS  chorion  ;  a,  th«  Bmuiua  ;  »',  the  ]>Uce  of  coiirergcnce  uf  the  nriinion  mod  reflidioB 
of  ths  false  ■mnioD  a"  a",  ur  outer  or  conieaui  Injcr ;  (.  the  head  ud  tmnlt  of  the 
embryo,  comptJaing  the  prLmitiTB  Turtflbnc  and  eerebro-ipinal  oxii ;  if  i,  the  limplt 
klimcaiary  cmiiil  In  its  upper  and  lover  portlooB  ;  p,  the  ^olk-tiao  or  nmbilicat  Teflicltf  ; 
V  I.  tlie  vilcllo'iMleUinnl  opeoiug  ;  u,  the  alluntoiB  conneiiletl  hy  a  pedicle  with  the  uul 
portion  of  the  ohiucutar;  cuial. 

Fig.  S02,  B, — TiuiiSTSBsc  Siorton  or  ram  Bodt  of  ix  Bhbbtd,  with  a  FutT  or 

ADJikCSIIT  MeKBKAHE!',   GBunHiO    THE   KULITIOK     or   TBE    AUHKKTIBT    CAVITI  TO 

LAIER3  or  TiiK  (jEimisiL  Membeaiie  (frum  Bemak  sod  Kolliker).  i! 

T,  cboida  dorsalia ;  S,  3,  Bpinal  mitTDK ;  i,  cuticular  Ujer,  nod  within  it  the  prim- 
ardlal  vertebral  eegmeota ;  6,  the  veutrn!  or  liueinl  plslee,  eontisling  of  the  ealicolar 
layer  and  the  outer  lamina  of  tbe  midrJIc  genoiniil  ls;er,  pULiing  nt  4  x  S  from  th« 
QDibilionB  into  the  aiDoioD  ;  5'i  vllbin  Iho  embryo,  ia  placed  iu  Ihe  perltoaeal  antj, 
bclov  oDfl  of  the  VTollBaii  bodies  aikd  closa  to  the  iDUBCnIo-intflBtinal  laiuiaa  ;  6,  caTtty  of 
the  intestine  lined  lij  the  epithelial  or  eplthelio-glsjiilular  layer,  wblcb,  along  with  the 
muBCulo-inteatiunl,  ia  couUnncd  by  the  ductus  rilello-inleBtiDalia  into  the  yu!k-»c  G'  S. 
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maenleri/.  Soon,  hoireTer,  the  intestine,  growing:  in  length,  ndTOnces  from  the  spi 
Bnd  forma  a  timpte  loop  in  the  middle  of  the  body,  with  a  Btraight  poiiion  at 
upper  and  lower  end,  anil  at  the  Buoiclime  bFcomcB  blightly  dilated  in  the  partdeslined 
Lo  form  the  stomai:h-  'i'lie  middle  of  the  loop  is  connected  wlti^  the  nmbiliojil  veaicl^ 
by  Ilie  peditlc,  and  aieo  by  the  omphalo-iueBentcrLC  Tcaeclfl.  The  upper  extremity  of 
the  primitive  alimentary  lube  reaebca  to  the  hose  of  the  skull  and  forms  Ihe  (Esopbagoa 
and  phuryni ;  bitt  Ihe  mouth  in  developed  by  dcpreMiuii  of  the  outer  Burfitee  ot  lbs 
embryo,  abore  the  finit  brnnehiul  arch,  rind  together  with  the  louguo  ia  at  firtt  tup*- 
T  he  throat  by  a  partltiou,  which  foon  gives  way.    In  like  manner,  the  sn>l 

tot  exist  at  Grat.  but  is  formed  by  invagination  of  tlie  outer  surface,  ud 

it  t,  comniuQicaliaD  b«ti>aeii  it  and  Uie  iutcBlioc. 


^ 
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DEVKLOPMENT  OF  THE  ALIMENTAnV  fANAL. 

Pig.  603. 


6B1 


Pig.  003,- 


-ODn-nrRS  of  ibb  Fosa  akd  Pobitiob  ar  rns  Aunfsrisr  Cabil  ik 
SoDCissin  Sriaxe  or  its  Develophist. 


^^V  A,  mlimenUiy  cui&l,  let.,  in  an  embrjo  of  four  wneki ;  B,  at  lii  wrela  ;    G,  li  et^ht 

^^^TmIeb  ;  Df  at  ton   tPccks  ;  t,  the  primitive  Inn^s  aannected   with  the   phftr^x  ;  t,  the 

Btonuch ;  dy  duodenum  \  i,  the  amall  intestine  ;  f,  the  large ;  e,  tl^e  cci^cuiu  nnd  Tf^rmi- 

form  appendage  ;  r,  the  rectum  ;  cl,  in  A,  the  cloae.»  ;  <i,  in  B,  the  nnns  distinct  from 

li,  the  nnni  nro>genila1i«  ;    e,  the  jolk  uo  ;    vi,    the  Titello-iatettinal  docC ;   u,  the 

I       laiaaij  bladder  ani!  urachoa  leading  to  the  alLutoii ;  g,  the  genital  dacta. 

BH  The  dilntcd  portioo  of  the  tnlx!  whii^h  fomu  the  stomach  turns  over  on  it«  right 
*-^«lde,  so  that  the  bonier,  wliicli  b  CDtiDeel«d  to  the  vertebral  cDlamii  by  the  memiira' 
Don»  fold  (or  true  nn^opkalrinm)  comeB  to  be  iume<l  to  the  Icft^^the  p^Eltioa  of  the 
tube  being  still  lerlical,  like  tbe  stomach  of  some  animals.  By  degrees  it  becomes 
more  dilated,  chiefly  on  what  a  dot  the  left  border  but  enhfcquciitly  the  great  ciir- 
Titlure.  and  u-'UTnea  Grsl  an  oblique  and  finally  a  tranarerM  po'iition,  i;arrying  with 
it  the  mesngaatrium,  froin  which  the  great  omentum  is  aftcrwatiU  pruclaoed.  A 
alight  indication  of  the  pylorus  is  acen  at  the  third  month.  Upon  the  mirfaee  of  the 
part  of  the  canal  which  imtaediately  nuccceda  the  Btomach.  and  nliich  forms  the 
duodenum,  the  mdimcntB  of  the  liver,  pancre^,  and  ripteen  are  Eimnitaueoualy  itepo- 
sil«i! :  in  connection  with  the  tvo  former,  prutrunions  of  the  mucou-i  niecntinnD  grow 
into  their  biaatomic  mass  nnd  form  the  commencement  of  their  principal  ducta. 

The  place  of  distinction  between  the  small  and  the  large  intestine,  which  is  soon 
indicated  by  the  protrusion  of  the  ciecum,  ia  al  »  point  jn^t  bclov  the  apex  or  middle 
of  the  aimple  loop  alrenly  mpnlioncd.  As  the  miiali  intestine  grows,  the  part 
below  the  daoitcnum  forms  a  coil  which  at  first  lies  in  the  commencing  umbilical 
cord,  but  retires  again  into  the  alidoraen  about  the  tenth  week;  afterward*  it  coa- 
tlnuei  U)  elongate,  and  ita  convolations  become  more  and  more  Damerona. 

The  lari/e  intestine  ia  at  first  loss  iu  calibre  than  the  small.  In  the  early  embryo 
there  ia  at  firet  no  caicitm.  This  part  of  the  bowel  gradually  grown  out  from  the  rest, 
and  in  the  first  in.*(tAi]ce  forma  a  tube  of  uniform  calibre,  without  any  appearance  of 
the  Tcrmiform  appendix  :  subsequently  the  loirer  part  of  the  tul)G  ceases  to  grow  in 
the  aamc  proportion,  and  becomea  the  appendix,  whilst  the  upper  portion  continues 
to  be  developed  with  the  rest  of  the  inte^stine.  The  accuiu  now  appears  as  a  protru- 
sion a  little  beloi*  the  apex  of  the  bend  in  the  primitive  intestinal  tube,  and,  together 
with  the  commcnciag  colon,  and  the  coil  of  smiill  intestine.  U  at  first  lodged  in  (he 
wide  part  of  the  umbilical  cord  which  ia  next  iho  body  of  the  embryo.  The  ileo- 
decat  valve  appears  at  the  eommcnecment  of  the  third  month.  tV'hca  the  coits  of 
intestine  and  ciecnm  have  retired  from  the  umbilicna  into  the  abdomen,  the  colon 
I  at  first  entirely  to  the  left  of  Iho  conrolalioni  of  Ihe  inuU  intesUnes,  but  mibae- 
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qneiiliy  the  first  pari  of  tlie  large  inlBaline,  tojjelbcr  wilh  tb«  mewcnlon,  cnuti 
oTcr  tJie  upper  pnrt  of  the  Bmall  inteatine,  at  the  junvlioa  of  Ihe  daodenam  *Dd 
jojiiiiuin.  The  caecum  nad  transvursu  colon  arc  theii  found  Jiut  below  tbe  lirer- 
finully,  tbo  cuecuiD  desi^^nds  to  the  right  iliac  fuHsa,  und  \i  the  fourth  or  fifth  moatli 
the  purts  are  io  the  tuaie  position  as  in  the  adult.  At  fiiat,  Tillom  praceuts  or 
fulda  of  viu-ious  lengths  are  formed  throughout  the  whole  cnoal.  After  a  tine  Out 
disapiiear  in  the  etoniLii?h  aod  lur^^e  inteatine.  but  rcmun  pcriitlent  ia  the  inur- 
mcdiatc  portions  of  the  tube.  Accoidiug  to  Meukel,  the  villous  procetse*  are  forraad 
from  larger  folcli",  whioli  licoomc  Hermtod  at  tlio  edge  and  divided  into  lepanle  villL 

The  mode  uf  development  of  the  ulimentar;  caual  aceounla,  in  some  meanm,  lor 
the  printipnl  complication  in  the  folds  of  the  peritoneum.  The  Btomsch  being  origi- 
nall}'  Btroight  in  form  and  mesial  in  po.iition,  the  ■mall  omentam  and  gii«tti9.|>hRBi« 
ligament  must  bo  regarded  aa  an  originally  mesial  fold  with  the  frao  edge  diivettd 
fumardfl,  whith  aflerwardi  forma  the  anterior  boundary  ot  the  foramen  of  Winsio». 
Thua  the  anterior  wall  of  the  sac  of  the  omentum,  aii  far  as  the  great  curvature  of  Uie 
atomacli,  may  be  considered  aa  formed  by  the  riglit  side  of  a  mcaial  fold,  while  the 
peritoneum  in  front  of  the  itomach  belongs  to  the  left  side  of  the  laiue,  and  a  «ae  of 
the  omentum  is  a  natural  eoneequenco  of  the  version  and  dieproportiotiat^  growth  of 
the  tul>e  lietwcen  the  duodenum  and  the  cardiac  orifice  of  the  atomach.  It  U  obTJau 
tliat  the  view  of  the  omental  sac,  according  to  whith  ite  posterior  lajen  are  held 
to  rctnrn  (o  the  dnodennm  and  posterior  wall  of  the  body  before  proceeding  lo  form 
the  tnn^iverse  mcao-colon  (p,  b'iH)  la  more  conaistent  wilh  the  phenomena  of  iewt- 
lopmont  now  described,  than  that  which  would  make  them  direiUly  enclose  the  coIod, 
On  the  other  hand,  the  further  elongation  of  the  omental  sac  and  the  whole  dispoaitioD 
of  llie  peritoneum,  with  respect  to  the  colon,  must  be  regarded  aa  having  taken  place 
after  the  aaaumption  by  the  great  inteatine  of  ita  pgrmnnont  poaition. 


Pig,  a03" 


Pig.    603*. — SsBTOH    or     in«     Hcvu 

EUBRTO      or     THE     BlOSTa     OR      Nmn 
WgKE,   aHOWINU  THE  Coil,  Of  IlTESIISa 

IS  TUE  Uhbilicil  Cokd. 

The  amnion  aod  villous  chorion  hare 
been  opened  and  llie  embryo  diawn  aaida 
from  them  ;  r,  tbe  umbilical  teflicle  or 
yolk-sac  placed  between  the  amnion  and 
chorion,  and  connected  with  tbe  coll  of 
intLtitine,  T,  by  a  aiaall  or  almcut  linear 
tube  i  the  Bgure  at  the  side  rvpre> 
aeuls  the  first  part  of  the  umbilical  ceril 
m.ignilied  ;  i,  coil  of  intestine ;  t  i,  rileilo- 
initstiual  duct,  atongsidc  of  which  ue 
Seen  ocaplialo-mCEent^iric  blood^veaacla. 


Tlie  occurrence  of  umbilical  hernia  in 
11«  rariona  degrees  may  ho  referred  to  the  persistence  of  one  or  other  of  the  fitUI 
conditions  in  which  a  grcaler  or  lea.i  portion  of  the  inleatiaal  canal  is  contained  in 
the  umbilical  cord ;  and  it  hsfi  been  shown  that  the  most  common  diverticulum  of 
the  small  intj-Btine  is  connected  with  the  original  opcniag  of  the  ductoa  vilcUo-intea- 
tlnalis  into  the  iteam  (p.  641). 

THE  LIVER. 

The  liver  in  an  importuit  glandular  organ,  veiy  oonatant  in  tho  nuimal 
BericB,  being  found  in  all  vertebrate,  and,  in  a  more  or  teas  developed  ami* 
dition,  in  moat  invertebrate  tribes.  It  elabor.itea  and  Hocretos  the  bilf,  and 
othertrise  acts,  in  a.  manner  aa  yet  imperfectly  understood,  as  on  elaborntor 
and  purifier  of  thu  blood.  In  the  exeroiae  of  this  latter  function,  there  ii 
fanned  in  its  texture  an  amyloid  substance,  very  eaaily  converted  into 
■ugar. 

T'  '^  the  largest  gland  in  the  body,  nud  by  far  the  moat  bulky  of 

tV  viscera.     It  moaaures  about  ten  or  twelve  iucbea  titmsTene^ 


FORM  OF  THE  LIVER. 


M« 


from  right  to  left,  between  six  lioA  seven  inches   from  its  posterior  to  iti 

iuit«tior  border,  and  about  three  anil  a  half  iiiclieH  Irom  above  dovuw&Tda  at 
its  thickeBt  part,  whiuh   ia  towards   tho  right  aud   posturioi'  portion  of  the 


» 


Fig.  604. 


Fig.  004. — ^EiTCH  or  TDK  Ufder 
SnsricK  lit  THi  Liver.     :J 

The  aoterior  border  is  turned 
npwarila,  ■nd  the  b1ood-ve8»eIj 
and  dnota  lisre  been  removed  :  1, 
the  right  lube ;  2.  the  left  lobe  ; 
3,  1,  the  longitailin&l  fiianre ;  3, 
ita  nmbilicai  purl ;  t,  port  eon- 
litniiig  the  dncCas  TeniuaB  ;  5, 
trHDavcTw  or  portal  Gunre  ;  6, 
lobului  i]aadrstU9  ;  7,  lobulns 
Si'igelii  ;  8,  Lobiilaa  csudatus ; 
9,  fiuQre  or  fiesa  of  the  rena 
cava  ;  !0,  tho  gall  bladder  in  iU 
fossa. 


'  gloud.  The  average  bulk, 
according  to  Krauae,  ix 
eightf-filjht  cubic  inches  ; 
according     to      fienle,     one 

hundred.      The  ordinary  weight  in  the  adult  ia  stated  to  be  between  three 
and  four  pounds,  or  more  precisely  from  fifty  to  siity  ounces  avoirdupois, 

^H    According  t«  the  facts  recorded  by  Reid,  the  liver  weighed,  in  43  cases  out  of  8:!, 

^^Mtween  4S  and  58  ououts  lathe  adult  malcj  and  in  17  cases  out  of  3l!,  its  Height  tu 
the  adult  female  ranged  between  40  and  50  oiini.-ea.  It  is  generHll;  oalim^tcil  ti>  be 
equal  to  al-out  l-3iith  of  the  weight  of  the  wliolo  body;  but  in  the  f<jelua,  and  in  early 
life,  ita  proportionate  weight  is  greater.  (Eeid,  in  I^nd.  and  Edin.  Moaihiy 
Journal  of  Med.  Scieaix,  April,  1S43.} 

The  BpBcific  gravity  of  the  liver,  tecording  to  Krauae  and  otliors,  is  between  1*05 
and  1-OS:  in  fatty  degenaration  this  is  roduoed  to  1-03.  or  even  leas. 

The  parenchyma  of  the  liver  haa  an  acid  reaction  (Killliker).     Dcale  gives  llie 
following  results  of  hiu  aaalji«is  of  the  liver  of  a  heallhj  man,  whi  wm  killed  by  a 

^IL 

^B  Water 

^^K  Sohd  matters 

^Vquentlj 


S8-5S 
31-42 


Fatty  inalt«r» 8-82 

Albumen        . 4-67 

Kitractivc  matters      ......     G-40 

Alkaline  salts IIT 

VeBiieU,  te.  inaoluhle  in  water     ....  I6'03 
Earthy  salU '33 


lUOOO 


The  lirer  is  a  aolid  organ,  of  a  dull  reddigh'brown  colour,  with  fre* 
uently  a  dark-purpliah  tiage  along  the  tnartfiu.  It  Las  an  uppor  amooth 
and  convex  surface,  and  an  under  Biirface  which  is  uneven  and  concave  ; 
the  oircumference  is  thick  and  rounded  posteriorly  and  tawardn  the  right 
extremity,  but   becomes  gradu.'illy  thinner  totvarda   the   left  and  in  front, 

Inhere  it  forms  the  sharp  antorior  and  left  lateral  margins. 
The  ■upptr  itir/uce  is  convex,  smooth,  and   covered  with  pentoneuui.      It 
b  marked  off  into   a  right  portion,  large  and  eouTex,  and  a  left   portion. 


mt 


THE  LIVEH. 


MMlIer  and  OAtler,  hy  the  lina  oT  aLtadimeat  of  the  fuld  ot  periUraeum 
named  the  (alcifortn  ligaoient. 

The  under  lurfoce,  looking  dowD-wBrJa  md  bk«fcwiTd-%  in  concave  and 
nnevfln,  invested  irith  peritonenm  eveiywhare  except  where  the  g&ll  blwl- 
der  is  adherent  t«  it,  and  at  tha  portal  fiwiire  and  fiasttre  a£  the  ductux 
TenomiB,  which  give  attachment  to  the  small  omeDtam,  the  fold  i>f  peti- 
toneum  which  passes  round  the  blood-vrasels  and  ducts  of  the  vi«cu&  On 
this  Rurfoce  the  lobes  and  fiasnres  of  the  lirer  are  abserred. 

Thr,  lubti  of  the  tiver,  five  in  number,  are  named  the  right  and  the  left, 
the  lobe  of  Spigelias,  the  caudate  or  tailed  lobe,   and  the  sqiiarv  lob«L 

The  right  and  Ufi  lobes  are  separated  from  each  other  on  the  trader  ant- 
fsce  hj  the  longitudiaaJ  fisaure,  anrl  in  front  by  the  ioterbbalar  oat«h  : 
on  the  convex  surface  of  the  liver  there  is  no  other  indication  of  •  aepa- 
ration  between  them  than  the  line  of  attachment  of  the  broad  ligament. 
The  right  lobe  is  ranch  larger  and  thicker  thaa  the  loft,  which  constitntM 
only  about  one-fifth  or  one-sixth  of  the  entire  glaii<). 

The  other  three  lobes  are  small,  and  night  be  said  to  form  parta  of  the 
right  lobe,  on  the  iimler  surface  of  which  they  are  situated. 

The  luOutiia  qiuidratiu  is  th^t  part  which  ia  situated  between  the  gall- 
bladder and  the  great  longitndinal  fissure,  and  in  front  of  the  fissiira  (or  llie 
portal  vein.      Its  greatest  diameter  i*  from  before  backwards. 

Tile  lobaiia  Spigelii,  more  prominent  and  leas  regnlar  in  shape  than  the 
quadrate  lobe,  lies  behind  the  Gssure  for  the  portal  vein,  and  is  bounded 
on  the  right  and  left  by  the  fisanres  which  contain  the  inferior  Teaa  cam 
and  the  roniaina  of  the  ductus  veno9«s. 

The  lohiiltia  ca'itdattii  is  a  sort  of  ridge  which  extends  front  the  base  of 
the  Spigelian  lobe  to  the  under  surface  of  tha  right  lobe.  This,  in  the 
natural  po>dtlon  of  the  parts,  passes  fornards  above  the  foramen  of  Wins- 
low,  the  Spigelian  lobe  Itself  being  situated  behind  the  small  omentnm,  and 
projecting  into  the  omental  sac. 

Tht  fismret, — These  are  likewiife  five  in  number,  and  are  seen  on  the 
under  surfnce  only.      They  hsve  all  been  already  incidentally  referred  to. 

The  transrcTte  Sasure,  or  portal  fissure,  is  the  most  important,  he- 
canno  it  is  here  tlrnt  the  great  vest^els  and  nerves  enter,  and  the  hepatic 
duct  pnH»es  out.  It  lies  transversely  between  the  luhulus  quadratun  and 
lubuliis  Spigelii,  and  meets  tha  loiigitudinid  fissure  nearly  at  right  angles. 
At  the  two  extremities  of  this  finsure,  the  right  and  left  divisions  of  the 
hepatic  artery  and  portal  vein,  together  with  the  nerves  and  deep  lympha- 
tics enter  the  organ,  whila  the  right  and  left  hepatic  ducts  emerge. 

The  UmgHwliiial  finsure,  which  Heparates  the  right  and  the  left  lobes 
of  the  liver  from  each  other,  is  divided  into  two  parts  by  its  meeting 
with  the  trausvorso  fiKSure.  The  anterior  part,  named  the  umbilical  fissure, 
contains  the  umbilical  vein  in  the  foitus,  and  the  remnant  of  that  vein 
iu  the  adult,  which  then  constitutes  the  round  ligament.  It  is  sitaated 
between  the  square  lobu  and  the  left  lobe  of  tha  liver,  the  substance  of 
whioh  oftiin  forms  a  bridge  across  the  fissure,  ao  as  to  convert  it  partially 
or  completely  into  a  canal.  The  posterior  p.irt  is  named  the_/iisiire  of  tho 
diidiu  veiioaiu  (fossa  ductus  venosi)  ;  it  continues  tho  umbilical  fissure  back- 
wards betiroeD  tha  lobe  of  Spigelins  and  the  left  lobe  ;  and  it  lodges  the 
ductus  venosuH  in  tho  fcotus,  and  in  the  adult  a  slender  cord  or  ligament 
into  whici  that  vein  it  converted. 

The  ^uiirr  or  foaa  of  the  rfiiu  cai-a  is  situated  at  the  back  part  of  the 
liviir-  between  the   Spigrlian  lobe  ou  the  left  and  the  right  lobe,  and  is 
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•epamtaJ  ttom  llie  tranaTotae  fissure  by  the  aiudute  lobe,  ft  ia  prolonged 
npararJa  iii  mi  obliijiie  ilirection  to  the  posterior  bonier  of  the  liver,  and 
may  be  swiiJ  to  join  behind  the  Spigelian  lobe  with  the  fiagiire  for  tho 
ductus  venoauB.  It  la  at  the  bottom  'if  this  foasa  that  the  blo^l  leaves  tha 
liver  by  the  hepntic  veins,  which  eiid  here  in  the  veun  cava.  The  aub- 
atftnce  of  the  Ilvor  in  aomo  cases  unites  around  the  vena  cava,  and  cnclosea 
that  vessel  iu  a  canal. 

The   hist   remaining  flssuro,  or  rather  /ufsd  {fosHa  cystis  fellere),  ia   that 

T  the  loiignteut  of   tho  gall-bladilur  ;  it   is  sometiiuea  continiteil  into  a 

ijfht  notch  on  the  anterior  margin  of  the  liver. 

Two  ihallow  inipifsaiuiis  are  seen  on  the  nnder  anrfaca  of  tha  right  lobe  ; 

one  in  front  (imjirfsaio   colica),   corresponding  with   the   hepatic   floiuro  of  J 

tha  colon  ;  and  one  behind  {impnssia  Tcnalis),  corresponding  with  tha  right  ^ 

'  idney. 

The  anterior  hordfr  of  the  liver,  a  tliin,  fi:eo,  and  sharp  margin,  is  tha 
most  movable  part  of  tho  glnnd.  Opposite  the  longitudinal  fissure  the 
interior  border  prewuta  a  notch,  and  to  the  right  of  this,  there  is  often 
Another  slif^ht  notch  opposite  tbo  fnndua  of  the  gall-bladder. 

The  potltrior  harder  of  the  liver,  whith  is  directed  backwards  and  up- 
wards, is  thick  and  rounded  on  tho  riyht  aide,  but  becomes  griulually 
thinner  towards  tbo  left.  It  ia  tho  most  fixed  part  of  the  organ,  and  ia 
y  attached  by  areolar  tissue  to  the  diaphragm.  This  border  of  the 
liver  is  curved  opposite  to  the  projection  of  the  vertebr&l  column,  and  has 
■  deep  groove  for  the  reception  of  the  ascending  vena  cava. 

Of  the  two  latiral  bordern  of  the  liver,  the  right  is  placed  lower  down, 
d  ia  thick  and  obtuse  ;  whilst  the  Itft  ia  the  thinnest  part  of  the  gland, 
raised  to  a  higher  level,  and  reaches  the  cardiiic  part  of  the  storonch, 
Ligamtnts. — The  ligaaientx  of  the  liver,  hke  its  lubts  and  fixBureii,  are 
'Commonly  described  as  Rve,  but  it  seems  scarcely  ueci'suary  to  give  dintinat 
'Dames  to  so  many  parts  which  are  only  folds  of  membrune.      One  of  the^ie, 
[he  ayrowiry  liijaintiit,  is  tho  fold  of  peritoneum  by  which  the  posterior  border 
f  the  liver  is  attached  to  the  diaphragm  :  this  border  lies  in  contact  with 
the  diaphragm,  in   the  greater  part  of  ita  eitont,  between   the   npper  and 
under  layers  of  the  peritoneal  fold  ;  but  toward  the  two  extremities  of  the 
organ  these  layers  come  into  contact,  and  form  two  short  mesenteries — the 
right  and  left  tr\<inQu>ar  lii/ameiila,  of  which  tbo  left  is  the  longer  and  more 
idistinct.      Another  of  these   so-called   ligaments  is  the  broad,  ftikifiirm,  or 
..Muspcniory   ligtimeiit,   a   wide   thin  membrane,    compowd  of  tvro    layers  of 
peritoneum,  closely  united  together.      By  one  of  ltd  margins  it  is  connected 
with  the  under  surftce  of  tho  diaphragm,  and   with  the  posterior  surface  of 
the  sheath    of   the    right    rectus    muscle   of  the    abdomen    as   low  ai    the 
umbilicus  ;  by  another  it  is  attached  along  the  convex  surface  of  the  liver, 
from  its  postetior  border  to  the  notch  i[i  its  anterior  border  :  the  remaining 
margin  is  free,  and  contains  between  its  layers  the  round  ligament,  a  dense 
fibrous  cord,  the  remnant  of  the  umbilical  vein  of  the  fcetns,  which  ascends 
from  the  umbilicus,    within  the  lower   edge   of  the   broad    ligament,   and 
Anters   the   longitudinal   fissure  on   the    under   surface.       These   structures 
ave  been  already  referred  to  (p.  827). 
Poiilioa  jvilh  rtgard  to  j\r.ighboiiritig  parts. — OccupyiDg  the  right  hypo- 
chondrin«  region,  and  extending  across  the  epigastric  region  into  a  part  of 
tho  loft  hypfichoudrium,  the  liver  is  accnmtely  adapted  to  tho  vault  of  the 
diaphragm  nlmve,  and  ia  covered,  to  a  small  extent  in  front,  by  tho  abdominal 
parietes.      Tlie  right   portion  reochas  higher  beneath  tho  ribs  than  tho  lefti 
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corrcKpondmg  tlilis  with  tho  clovotad  pc>»ItioQ  of  tbo  dinpfaragm  on  the  dgbt 
tide.  By  meaoB  of  the  diuphiiigiu,  the  liver  is  Bepnrated  from  the  ooDtare 
base  of  tho  right  luiijj,  the  thin  innrgiii  of  which  ilesceiidH  eo  u  to  ialorraie 
between  tho  surface  of  the  body  and  the  solid  mass  of  the  liver — a  fact  well 
known  to  tho  auscultator. 

The  COQVOX  surface  of  the  liver  is  proteoted,  on  the  right,  bjr  the  sis  or 
■even  lower  ribs,  and  in  front  by  the  caitilnijea  of  the  siune  and  by  tbs 
cnsiform  cartilage — the  diaphragm,  of  couise,  being  uiterpcsed.  Being 
■lupifuded  by  ligaments  to  the  diaphragm  above,  and  snpportMl  below,  tu 
common  with  the  rest  of  the  viscera,  by  the  abdominal  muscles,  tho  dilu- 
tion of  the  liver  is  modified  by  the  position  of  the  botly,  and  also  by  tba 
iQOTements  of  respiration  ;  thus,  iii  the  upright  or  sitting  posture,  the  Iir«t 
reaches  below  the  margin  of  tbo  thorax  ;  but  in  the  recumbent  position,  tb« 
gland  asceniis  au  iuch  or  an  inch  n:id  a  half  higher  np,  and  U  entinjy 
covered  by  thu  riba,  uKcept  a  small  portion  opposite  the  subBteriMl  noUh. 
Again,  during  a  deep  inspiration,  the  liver  duxoeuds  below  the  ribs,  auti  ta 
expiration  retires  upwards  behind  them.  In  females  the  liver  is  often  per- 
manently forced  downwards  below  tliu  cofltal  cartilages,  owing  to  the  km 
of  tight  stays  ;  sometimus  it  reaches  nearly  as  low  ax  the  erect  of  tho 
ilium  ;  and,  in  many  such  cases,  its  convex  surfaoa  is  indented  from  the 
pressure  of  the  ribs. 

To  the  leH  of  the  longitudinal  fissure  the  liver  is  supported  on  the  pyloric 
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Sig.  805.— Lower  Subm«  or  ihb  Livkr  with  tbb  PRmoiMt  Buwdvissbl*  ivb 
Ddots  (from  Buppej).     j 

w'  I'T*'  ^'*  ****"  "'"'«^  •"''■'"  fr""  Itft  to  "pht  to  lu  to  cipaec  tbe  lower  niilKe. 
1,  left  lobe  ;  2.  3,  4,  5,  right  lol*  ;  S,  lobiilua  quadralua  ;  7,  {wna  he|wllB  ;  8,  8,  10, 
lobnlua  Spiuelii  ;  II,  li.bDlna  caiidalui  ;  12,  13,  tnimesrw  or  portal  fiMuru  with  tha 
grest  Teweli ;  H,  hepatic  artery  ;  IS,  venn  poNie  ;  Ifl,  anlerinr  pint  of  the  longilurtinsi 
(iaaura,  cuiiljim.ng  17.  Ifie  niund  ligament  or  oblilernlo,!  lei.mina  of  the  umUlicnl  v*in  ; 
IS,  poatcnor  pari  of  the  aame  fijwure,  oonlaiaiug  19,  tha  oblUerated  liuctm  Toaoam  ■  30 
21,  2i,  gall-bladder  ;  23,  cjatia  dnot ;  84,  hepatic  dqut ;  2,1,  fo»M  conUining  IS,  the 
vena  cava  inferior  ;  27,  opening  of  the  capaular  rein  ;  3S,  amal]  jiatt  of  the  trunk  nt  Ihs 
right  hepatic  vuin ;  29,  trunk  of  the  left  bepatic  rein  j  30,  Bl,  openings  ot  tbo  riitbt  and 
"inragmatio  veiua. 
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extremity  and  aoterior  surince  of  tlie  xtomacli,  on  whiob  it  movea  freely. 
Wbeu  tlie  stomacli  is  t^uite  empty,  tba  left  part  of  this  Burfttce  of  the  liver 
may  overlap  the  owdino  euH  of  tlial  viaciiB.  To  the  rijjht  of  the  lougitu- 
diaol  fisaure  the  livur  reetn  and  moves  freely  upon  the  hr»t  port  of  the  diio- 
deunm,  nod  upon  the  hepatic  flexure  of  the  colon,  at  the  Jiiuctioa  of  the 
aacondiug  bu<1  traDBVerse  portions  of  that  intustiuu.  Fartliur  hack  it  ib  in 
oontact  with  the  fore  part  of  the  right  kitluoy  and  BUpra-ruiial  capsule. 

VtucU. — The  two  ve.'^eU  by  which  the  liver  ia  Bupplii-d  with  blood  are 
the  hepatic  artery  and  the  vena  [lortie.  Tho  ktfinlic  urlrry  (p.  4Ud),  a 
branch  of  the  cceliac  axis,  is  ilitermedi.ite  iu  size  betwoea  the  other  two 
braDches  of  that  trunk,  l>eing  larger  than  the  coronary  artery  of  the 
atomiich,  but  not  so  lari{e  as  the  spieuio  artery.  Its  size  is,  therefore,  small 
in  coiupariBon  with  the  organ  to  which  it  is  distributed.  It  entarB  the 
transverse  lissure,  and  thtiru  divides  into  a  right  and  left  branch,  for  the 
two  principal  lobes  of  tlie  liver. 

By  far  the  greater  part  of  the  blood  which  p^aoa  through  the  liver, — and 
in  this  respect  it  differs  fn>[n  dU  other  organs  of  the  body, — ia  convc-yed  to  it 
by  a  large  vein,  the  vena  jimtir  (p.  4~9).  This  vein  is  furnied  by  tbo  union 
of  nearly  all  the  veins  of  the  ciiylopoietic  viscera,  viz.,  those  from  tba 
stomach  and  intestines,  the  pancreas  and  spleen,  tho  omentum  and  me^ti- 
tery,  and  also  those  from  the  gall- bladder.  It  enters  the  purla,  or  IrauB- 
Tersu  fissure,  where,  like  the  hepatic  artery,  it  divides  into  two  principal 
branches. 

The  hepatic  artery  and  portal  vein,  lying  in  company  with  the  bile  duct, 
I  jBDead  to  the  liver  between  the  layers  of  the  gas tro* hepatic  omentum,  above 
foramen  of  \^'inatuw,  and  thus  reach  the  trausveise  Gasure  together. 
The  relative  position  of  tho  three  structures  ia  aa  follows  ;^The  bile-duct  is 
to  the  right,  the  hepatic  artery  to  the  left,  and  the  large  portal  vein  is  belilnd 
the  otber  two.  They  are  accompanied  by  numerous  lymphatic  vessels 
and  nerves.  The  branches  of  these  tliree  veEsels  aecom[iany  one  another 
in  their  course  through  the  liver  nearly  to  their  termination  ;  luid  in  this 
counu  are  snrrounded  for  some  diatnuce  by  a  common  investment  (Glisson'a 
capaulu),  which  is  prolonged  into  the  interior  of  the  organ. 

The  hrpalic  DfiiM,  which  convey  the  blood  away  from  the  liver,  puivue 
through  its  substanoe  an  entirely  different  course  from  the  other  vtssels,  and 
pas-t  out  at  itB  pustarior  border,  where,  at  the  bottom  of  the  fossa  already 
de>>crtbed,  they  end  by  two  or  three  priacipat  branches,  beaidea  other  smaller 
ones,  in  the  vena  cava  tuferior. 

The  [ympkoHei  of  tho  liver,  large  and  numerous,  form  a  deep  and  a 
■nperfidal  set,  already  described  (p.  403), 

J^emfg.— The  iiercuof  the  liver  are  derived  partly  from  the  coeliac  plexus, 
and  partly  from  the  pneumogasti-ic  nerves,  espeninlly  from  the  left  pneumo- 
gastric  They  enter  the  liver  supported  by  the  hepatic  artery  and  it« 
branchea  ;  along  with  which  they  may  be  traced  a  coiuidenblo  way  in  the 
portal  canals,  but  their  ulLimn:e  distribution  is  not  known. 

ExcEtrrop.Y  A  pp  a  bat  oh,— The  exoretory  apparatus  of  the  liver  consists  of 
the  hepatic  duct,  the  cystic  duct,  the  gall-bladder,  and  the  common  bile- 
duct. 

The  hepatic  duct,  formed  by  the  union  of  a  right  and  left  branch,  which 
iiBue  from  tho  bottom  of  the  transverse  fissure  and  unite  at  a  very  obtuse 
angle,  descends  to  the  right,  within  the  gostro-hepatic  omentum,  in  front  of 
the  vena  portie,  and  having  the  hepatic  artery  to  its  left  liilo.  Ita  diamoUir 
ia  about  two  lines,  uul  its  length  nearly  two  inches.      At   ita  lower  rod  It 
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mealB  with  tho  cystic  duct,  doacending  from  the  gall-Wu*lclor  ;  a.ad  the  tn 
ducta  unitiug  togotber  iit  nn  acute  anglo,  form  the  common  bile-duct. 

Tho  gall-bladder  is  a  tecoptacle  or  reservoir  for  such  bile  as  is  Dot  inme- 
diatelf  required  iu  digesUuii.  It  ia  a  penr-shnped  membranous  u«,  thrae 
OT  four  indies  long,  nbout  an  inch  and  a  half  across  at  its  widest  part, 
and  capable  of  coutaiiiiiig  from  eight  to  twelve  floid- drachma.  It  b  lodged 
obliquely  in  a  foasa  on  the  uinier  mirface  of  the  right  lobe  of  the  li»er,  with 
its  large  end  or  fniutits,  which  projects  beyond  the  anterior  border  at  tha 
gUnd,  directed  downwards,  forwards,  and  to  the  right,  whilst  its  tuck  ii 
incliued  in  the  opposite  direction. 

The  upper  sur/iicp  of  the  gall-bladder  is  ottoched  to  the  Itver  bj  ateciUr 
tlHSllo  and  vessels,  along  the  fossa  formed  between  the  quadriit«  lobe  tod 
the  remainder  of  the  right  lobe.  Its  imdcr  itirfitce  is  free  and  covered  by 
the  peritoneum,  which  ia  here  reflected  from  the  liver,  so  aa  to  inclada 
and  support  tho  guU-blad<ler.  Sometimes,  however,  the  poritoQeum  oom- 
pletely  surrounda  the  gallbladder,  which  is  then  suspended  by  a  kind 
of  mesentery  at  a  little  distance  from  the  under  surfaco  of  the  liver.  The 
fiintlui  of  the  gall-bladder,  which  ia  free,  projecting,  and  alwpyg  covered 
with  peritoneum,  touches  the  abdominal  parietes  iuimedjiktely  benonth  the 
margin  of  tho  thnrax,  opposite  the  tip  of  the  tenth  costal  cartiluge.  G<-Ioir, 
it  rents  on  the  cominoucomeut  of  the  tranaverse  colon  ;  and,  farther  hack, 
it  ia  in  contact  witli  the  duodenum,  and  sometimes  willi  the  pyloric  ex- 
tremity of  tho  stomach.  The  ni:d:  of  the  gall-bladder,  gradually  narrowing, 
forms  two  curves  upon  itself  liko  the  letter  S,  and  then,  becoming  much  con- 
stricted, and  changing  its  general  direction  altogether,  it  bends  downward* 
and  terminates  in  the  cystic  duct.  | 

Tlio  gall-bladder  is  supplied  with  blood  by  the  eystit  branch  of  the  right  ' 
division  of  the  hepatic  artery,  along  which  vessel  it  also  receivM  nerves  from 
the  cu-'liao  plexus.      Tho  cystic  veins  empty  themselves  into  the  vena  portc 
Ifeale  states  that  two  large  veins  alvi'ays  accompany  one  artery. 

The  c'jitic  duel  is  about  an  inch  and  a  half  in  length.  It  runs  downw.'uds  \ 
and  to  tho  left,  thus  forming  au  angle  with  the  direction  of  the  gall-bUdder,  , 
and  unites  with  the  hepatic  duct  to  form  the  common  duct. 

The  common  bite  iluct,   ductus  camm^iiiis  cliultdochus,  the  largest  of  the] 
ducta,  being  from  two  to  throe  linea  in  width,  and  nearly  three  inches  in] 
length,  convoys  the  bile  both  from  tho  liver  and  the  gall-blailder  into  the] 
duodenum.      It  continues  downwards  and  backwarda  in  the  course  of  the  I 
hepatic  duct,  between  tho  layers  of  tho  gastro- hepatic  omentum,  in  front  of  1 
the  vena  portio,  and  to  the  right  of  the  hepatic  artery.      Having  reached 
the  descending  portion  of  tho  duodenum,  it  continues  downwards  on  the 
inner  and  posterior  aspect  of  that  part  of  the  intestine,  covered  by  or  in- 
cluded in  the  head  of  the  pancreas,  and,  for  a  abort  distance,  in  contact  with 
the  right  side  of  the  pancreatic  duct.      Together  with  that  duct,  it  then 
poiforatea  the  muscular  wall  of  the  iutostino,   and  after  running  obliquely 
for  three  quarters  of  an  inch  between   its   several  coats,  and  forming  an 
elevation  beneath  the  mucous  membrane,  it  becomes  somewhat  constricted, 
and  opens  by  a  common  orifice  with  the  pancreatic  duct  on  the  inner  surface 
of  the  duodenum,  at  the  junction  of  the  second  and  third  portions  of  that  I 
inteatine,  and  three  or  four  inches  below  tho  pyloruB, 

I'oricd'fJ.^The  IWcr  is  not  subject  to  great  or  frequent  dcvintinn  from  its  ordinary 
form  and  relation'.  Somctinie^  it  retains  Uic  Ibiirk  rounded  Term  which  it  prasenU 
IP  '  '  *ttu;  atid  it  haa  occa^iaoall/  been  found  without  nny  division  iate  lobes. 
tevy,  Scemmerring  haa  recorded  a  case  in  which   the  adult  liver  w* 
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Jiriirf  iarlit  tvdre  lebn;  &nd  similu  fnw  of  ivbdiTidMl  llTcr  (ivminbllug  Uuil  of 
■one  BuiBtli]  b»e  been  dos  iinil  th«n  otnervfd  by  oihfn.  A  touched  ^ttliin, 
fuming  •  tan  ol  atnmoty  tiicr,  u  occation^I)  (ouiii)  xpp«nil*d  (o  ike  l«(l  eiUemllj 
of  the  ^>i>d  bj  ■  fold  of  periionsum  coni»iuing  l>liw<l-v««lii- 

Hie  gall-blidder  is  ocasianalljr  winling;  in  vhich  caM  the  hcpHtic  Awfi  it  mafh 
rfilmUd  willlin  tbe  lircr.  or  in  same  part  of  ila  ronran  Slim  ell  mm  llip  gall  blmlilrr  U 
imjrniBt'  in  form,  or  ja  ronnlriclc<I  ncroM  iU  middle,  or.  but  iiiii<.-li  uiorc  ntrclj.  II  in 
parliiJIj  dirided  in  k  loniritudinal  dirvctiDn.  Direct  (unimuniomllnni  by  inenn*  of 
ttatil  daets  (tuioed  bepaio-r^stic).  |«i>*iiit;  trom  Ibc  livvr  to  Ihv  anil  l>t»il<l«r.  cxlit 
regulftflj  in  ruions  uumalG:  and  tlic;  ire  •onietime*  foiiuil,  u>  on  uiiii>iial  riniuiiilun, 
in  tbe  haman  lutjfct. 

The  right  and  left  dicisions  of  tbe  hepatic  duct  fOmetimeii  iroTitlniie  nopnrnlc  for 
■ome  distance  ■ithin  the  gaslro  hepatic  omeiiliim,  l>Hi<tl^,  tlic  •iimiDnii  Idlii  diitrt 
not  nt^&eqnentlf  opens  into  the  daodcnnm,  apart  fiDin  the  {wncruUe  duet. 


STBrcrrBE  of  thb  livbr. 

CoaU. — The  liver  bas  two  covering*,  vit.  »  aoroun  or  r<"itOBCil  iuveit- 
ment,  alrtnd;  sufficiently  refeiTetl  to,  and  a  propur  nreolur  coat. 

The  nreolur  or  Jilii-oui  ooat  invests  tlio  whulo  ({Innd.  OpposlUt  to  tho 
pftrta  covered  by  tho  ueroiis  coat,  it  is  thiti  iiiid  diOiiiilt  tu  dutimiiKlrntu  ; 
but  where  the  peritoneal  coat  U  iibsnut,  aa  at  tlm  posti'iior  Imnlur  of  fht 
liver,  and  in  the  portal  fiRsure,  it  ia  diiiacr  iind  nioro  evident,  ill  iiinvr 
surface  ii  attached  to  tbe  hepatic  gluiidulnr  Bubetuiioa,  buing  tliore  cotitlutiutia 

Pig.  GUO. 


•iiiKKiiiiJi  Hni'iTci  Vtit.  moic  fit*  Pi*  Itnar  KieraanV     f 
■*  bepatir  ttTinn*  tmnlr,  ■".■n'nM  ■^I'h't'  t***  •t'(-*  nf  p|*-  |fit"Tt^4^J'i  ^r^  tiif>ttAf ;   <,  I,  Jl, 
■nhlcib^tar  ii^T^atti?  ffF-ina,  ■"»"  ■■■■■-  ,>f 

liut  subldbdhir  vr-in*  .  ■ir>ir  ."m-  -i-"-  n  k*-"'"-  "i'  ■■■'-   -t- -  ■■■   -' i--  ..tflil 

kliDln ;  /,  ',  r^t  tn  I '  rrr;  t,  t,  »aUi  of  lb*  hepaU«  wnom  ObtmI,  fnf)lt*4  hjr 

da  polngMBl  baao  t>l      .  >. 
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THE  TJVIE. 


with  the  rloliciite  areolur  tissue  which  lies  between  the  Bm&Il  lotnlos  of  rfiB 
glaiid.  At  tile  transverBe  fissure  it  becomea  coutiniious  with  the  ca/jjul*  n/ 
QltKon,  by  which  name  is  deaignateil  a  sheath  of  areolar  tissue  which  sur- 
rounds the  branches  of  the  portal  vein,  hepatic  artery,  aad  bepntic  duct,  w 
they  ramify  in  the  substance  of  the  liver,  and  which  becomes  moie  delicate 
OS  the  vascular  branches  become  smaller. 

Lvhules. — The  prox)ar  substAUce  of  the  liver,  which  has  a  reddiah  brown 
colour  and  a  mottled  aspect,  is  compact,  but  Dot  very  firm.  It  is  euilj 
cut  or  lacerated,  and  is  not  unfrequently  ruptured  during  life  from  accidents 
in  which  other  parts  of  the  body  hare  escaped  injury.  When  the  substance 
of  the  liver  is  torn,  the  broken  surface  is  not  Binooth  but  coai^y  granular, 
the  liver  being  composed  of  a  multitude  of  small  lobuics,  which  vary  from 
half  a  Une  to  a  line  in  diameter. 

These  lobules  are  closely  packed  polyhedral  masses,  and  in  some  animaU, 
as  in  the  pig,  are  compleiely  isolated  one  &oni  another  by  areolar  tiame  con- 
tinuous with  the  fibrous  coat  of  the  liver  and  nith  the  capsule  of  Gtiaaon  ; 
but  in  the  human  subject,  aud  in  most  animala,  although  thej  are  very 
iliBtiuguLsbable  on  account  of  the  disposition  both  of  vensels  and  parenchyma, 
they  are  not  distinctly  separated,  but  exhibit  continuity  through  their 
capillary  networks  and  cellular  constitueuta.  Notwithstanding  this,  how- 
ever, we  may  conidder  the  lobules  of  the  human  liver  as  being  marked  oat 
by  alight  interlobular  iutervala. 


i 


I 
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Fig.  607. 
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Fig.  eOT.^LuFaiTunisiL  Saonojt 
or  A  Portal  Cinii,  coariijnsa 
4  Postal  Vein,  Hsfatio 
Arteri.  arc  He  patio  Duct, 
waiiu  IBB  Pin  (after  Eicman).    ) 

p,  brsDch  of  vena  foiite,  litaatcd 
in  t,  c,  a  portsi  canal,  famuid 
amongst  the  lolmlts  of  the  liver 
t'l  ''  ;  }'•  J':  vaBi"*]  branchee  of 
portal  vfljD»  giving  off  suialler  oaes 
(t,  t),  niuui.ll  iutcrlalitilar  vau; 
there  &re  iIbo  seen  witbin  the  large 
portal  rein  uuiueronii  orlliws  of  th« 
snisllest  interlobuUr  veins  uinng 
ditectl;  from  it ;  a,  hcpalic  art«i; ; 
d,  bepatia  duet. 


The  lobules  of  the  liver 
have  throughout  its  substancfi 
ill  general  the  polyhedral  form 
of  irregularly  coaipresaed  sphe- 
roids ;  hut  on  the  surface  they 
tire  flattened  and  angular. 
They  are  all  compactly  ar- 
ranged round  the  sides  of 
tiranches  of  the  hepatic  voiua,  each  lobule  resting  by  a  smooth  surface  or 
hate,  upon  the  vein,  and  being  connected  with  it  by  a  small  venous  trunk, 
which  arises  in  the  centre  of  the  lobule,  and  passes  out  from  the  middle 
of  its  base  to  end  in  the  larger  subjacent  vessel.  The  small  veina  pro- 
ceeding from  the  centre  lA  the  lobules  are  named  the  iiilrnloinilar  veina, 
a  "in  which  the  lobules  rest,  the  inihhbv.lfir  veins.      If  one  of  these 

veins  be  opened,  the  bases  of  the  lobules  may  be  seen  through 
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BLOOD-VESSELS  nf  THE  LOBrLISL 


oaat>  of  the  vein,  «hidi  %n  hav  very  Uiiii,  giriog  k 
MnMXW,  ta^b  liUle  ptdfgMuil  if«ee  rapresentiDg  the  Imte  at  a  lofcid*^ 
■nd  hATing  in  ita  raolra  •  HinD  ^lot,  aiiidt  U  the  mouUi  of  t^e  intr*- 
lobnlar  rein.  Wiien  diTided  in  the  ilirection  of  a  Boblobulur  Tsin,  the 
attached  lobnles  present  a  foliated  appeanaoe,  for  that  part  of  theit  surface 
which  ia  not  in  onntaitt  with  the  ran  n  ttaelf  alightljr  lobahit«d.  Ont  in  « 
tnutnvne  diraetion,  tlie  hibiilea  pnaent  a  polyhednd  fonn. 

The  hepatic  Bahatanee.  aa  exhibited  in  the  arrangetnetit  of  each  lobnk^  , 
contiata  of  maaBea  of  wQa  and  a  ODptoaa  Taafolni  ni^lworl:,  cloaelj'   inter-  ' 
woren,  with  th«  iuterventioii  of  little  ot)>rr  tiasne.      For  the  sake  of  oon- 
venienoe,  the  rascolar  atractiire  of  the  brer  may  bo  oon«idered  firat, 

Stood-Btmilt, — The  kepatie  vtitu  oommenoe  in  the  centre  of  each  locate 
by  tfae  mkm  of  ita  aipSlaij  reaaeb  into  a  lingle  independent  intralobular 


ifie.  008. — CinuuiT   NKTvoaa 


or   Tni   Loaui.Ks   or   m 


Eagbit's    Liraa   (from 


Tha  Ggnr*  U  Ukm  from  a  Tfry  socwssful  injection  of  Ibe  befalio  tiIm  made  bj 
Baring  :  H  "bows  nearlj  He  ib<ile  of  two  lobules,  iinii  psrls  of  ibree  olber*  :  p,  partal 
bnodiM  ranning  iu  the  inUriobaliir  »pacc« ;  h,  hepalic  veina  ptnet>aU»g  and  radUiing 
from  the  oentre  of  the  labales. 

Tein,  as  already  elated.  These  minnte  intralobular  veiua  open  at  once  into 
tha  sidcB  of  the  adjacent  sublobular  Teina.  TIio  sublobular  veins  are  of 
variooa  rizes,  and  anaBtomose  together.  Tniting  into  larger  and  larger 
vssmU,  the;  end  at  length  in  hepatic  Tenons  trunks,  wliicb  receive  no 
intnlobnlar  veins.  Laatly,  these  venous  trunks,  converging  towards  the 
poBterior  border  of  the  liver,  and  receiving  in  their  conrse  other  fUiaU  anb- 
lobnlar  veins,  terminal*  in  the  vena  cava  inferior,  as  alrc>ady  described.  In 
this  courae  the  hepatic  veins  and  their  aucceasive  mnificatians  are  nnao- 
companied  by  any  other  vessel.  Their  coats  are  extremuly  thin  ;  the  a«l> 
lobular  branches  adhere  inunediaUly  to  the  lobules,  and  even  the  larger 
tninka  have  bnt  a  very  slight  areolar  invoatment  connecting  tboni  to  the 
atibstanoe  of  the  liver.  Hence  the  divided  ends  of  these  veins  are  seen 
upon  a  section  of  the  liver  as  simple  open  ori&cm,  the  thin  wnll  of  the 
•  »ein  being  Biirrounded  closely  by  the  w>!id  swbstn'ice  of  the  i;land. 

The  vena  porl»  and  hepatic  artery,  which,  together  with  the  biliary  duota. 
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enter  the  liver   at  the   traiiBverBa  fiHHuro,  have  a   tot&U;   different 
uTangement  and  distribution  from  tbow  of  the  hepatic  veia.      WitUnI — 
liver  llie  branches  of  tboae  tbree  vesacU  lie  togetber  in  certain  canai*,  allod 

Fig.  e09. 
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Vie.  MO. — ItuiciMD  Twio  iiF  1  lUPiiia  Vltl^  wctii  SuBLanuuK  Tkixb  Pa«u«  ino 

THE  Hepatic  Loboleh  (fruiu  Sappeii].     ^ 

1,  smalt  ■uhlob'iUr  hcpntic  veiii  ;  2,  iDtrslolmljir  veina  puniig  into  Uie  baac  tl  ife 
loliulea  ;  3,  their  Bmalltr  au)i(liviiioii> ;   1,  caiiilUrj'  nebwurk  or  aaaiiDUDicaliaa  villi    ' 

extreme  iBmiliuitioui  o(  the  veaa  pcirlie. 

Pig.  fllO. 


Pig.  610.  — C»™a  Skctius  ur  i  Li.bdie  o»  tiii  niiB.iK  Livkr,  m  wnicH  tiii  Ciint 

NltWDRK    RETWIMI    Tun    ruKTll.  IID  UiClTie  VuBB  QAB  BEH  rDLkT  IMI 

B^pej).     ^ 

1,  MKtIaB  iir  Ih*  iiitnlnbnlir  rrln  ;  S.  iu  iim»{li?r  hriCRhM  mlkeling  bbMid 

oa^lUrjr  network  ;  3,  interloUlsr  l.nin.'Ui'i  uf  the  icna  powitn  iriih  ibrii  uuIIfi  i , 

MlloDt  pHung  inBBid*  tow«nl«  ih*  capiIlM-j  oclwurk  in  tb*  lubMuM  of  Ibt  IvbvliL 


MINUTE  STRUCTURE  OF  THE  LOBULES. 
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ptiild  eonols,  which  are  tuliukr  passages  fonoed  in  lbs  Bub^tance  of  the 
gland,  eoDUDeniung  at  the  tratisverte  fimore,  anil  branching  upwards  and 
ontwanis  from  that  part  iu  ail  directioDS.  Each  portal  canal  (even  tho 
amalleal)  coutaius,  as  shown  in  a  loagitudiual  section,  one  prmcipat  branch 
of  the  veua  portee,  of  the  hepatic  artery,  and  of  tlie  biliary  duct ;  the 
whole  being  invested  within  Uie  larger  portal  cauala  hy  the  areolar  tiasue 
of  the  cipsulo  of  Glisson. 

The  jwrioZ  i^<:iii  subdivides  into  bmuches  which  ramify  between  the  lobulea, 

laatomoaiDg  freely  around  them,  and  are  nanied  interlobular  rciin.  The 
twigs  from  these  ponetrato  the  lobulea  at  their  circumference,  and  tnd  in  the 
capillary  nettrork  from  which  the  intralobular  (hepatic)  veins  take  ori^n. 
Within  the  portal  canals  the  branches  of  the  portal  veins  receive  sjiiall 
tribntaries  called  "  vaginal  vcius,"  which  return  to  them  the  blood  which  han 
circulated  in  the  capsule  of  Glissou,  and  also  "  venm  advehentes  capsulares," 
&om  the  fibrous  coat  of  the  hver. 

The  'K/'citic  arUry  terminates  in  three  sets  of  branches,  termed  vaginal, 
capsular,  and  interlobular.  The  Tii'jhial  branches  ramify  within  the  portal 
canals,  supplying  the  walla  of  the  ducta  and  Glisaon'a  oipsule.  The  eapsular 
branches  appear  on  the  suiface  of  the  liver  spread  out  on  the  EbroiiB  sheath, 
and  are  accompanied  by  the  veins  which  return  their  blood  to  the  portal 
branches.  The  iiiterlubvlar  branches  accompany  the  interlobular  veins, 
but  are  of  much  smaller  diameter.  It  has  been  BU|>poaed  by  Kieruuu, 
Ferrein,  and  Theile,  that  the  blood  which  they  convey  is  entirely  taken  up 
by  the  portal  veins  before  reaching  the  capillaries  from  which  the  hepatic 
veins  take  origin  ;  but  the  view,  which  has  been  held  by  other  atiatomints, 
that  the  hepatic  arteries  transmit  blood  directly  to  the  oipillary  network 
between  the  portal  and  he|)atic  veins,  is  supported  by  the  eiperiments  of 
Chnionszczewsky,  mentioned  further  on. 

The  capillary  ncluork  is  very  close,  and,  in  Kpoeimens  in  which  it  has  been 
filled  with  transparent  injection,  can  be  soen  to  be  continued  uninterruptedly 
from  one  lobule  to  another. 

The  dislribu lion  of  the  portal  and  hepatic  veins  within  Ihelobolcs,  as  jnat  ileacrlbed, 
has  snggesled  an  eij'lunation  of  llic  mettled  aspect  of  the  liver,  an  spjieArance  which 
formerly  led  to  the  erroneoui  idea  of  there  being  two  sulwljin'^ei  in  eaoli  lobule,  one 
durker  than  ihe  olher.  The  colour  of  the  liejiatie  xutntance  itself  ii  pale  yellow,  and 
■would  be  uniform  throughout,  were  it  not  varied  accordioj;  to  the  quantitj  of  blood 
contained  in  its  dilTcrcnt  vosecIb.  Thus,  If  the  svfltem  of  hepatic  veins  be  congested,  the 
eentre  of  each  lobule  is  dark,  and  its  margin  pale :  this  ia  Ibo  common  coec  after  death, 
and  ia  named  by  Kicrnan  pasaife  eongcstion.  In  what  is  considered  an  aritvc  state 
of  hepatic  eougestian,  the  dark  uidour  extends  to  the  portal  ejitcm.  across  the  inter- 
Jobclar  fissures,  leaving  intennedistc  spaces,  wliieh  remain  as  irregular  pale  spots; 
this  sLite  occurs  especially  iu  iliseasen  of  the  heart.  When,  on  the  other  band,  the 
portal  system  is  congested,  nliieh  ia  mre,  mid  occurs  geaor.illy  in  children,  the  our- 
gins  of  the  lobulea  arc  dark,  and  their  centres  pale. 

The  Hepatic  Cells, — The  principal  part  of  the  accreting  substance  of  the 
liver,  and  that  which  seems  to  form  nearly  the  whole  bulk  of  the  lobules 
when  unprepared  sections  are  examined  with  the  microscope,  consists  of 
nucleated  cells.  The  hepatic  cells  are  of  a  spheroidal,  compressed,  or  poly- 
hedral form,  having  a  mean  diameter  of  from  j^Vgth  to  ^^th  of  an  inch  : 
irding  to  Hente  some  of  them  are  only  T^Tfth  of  an  inch  in  dia- 
leter.  They  present  some  colour  even  nhen  highly  magnihed,  being  of 
K  faint  yellowish  hue.  They  usually  include  a  very  clear  bright  v 
nucleus  of  a  rounded  form,  within  which  again  one  or  two  uuclec 


Been.      Tlio  coUa  also  contain  very  fiuu  griinular  or  vesicular  moleculefl.      In 
many  cases  too  the  colls  of  the  human  livor  aud  of  that  of  cjtiadrupedi  Iiam 

larger    aD<l    Biuallor    semi- 
P'S-  811.  trauBpareut  fat  globules  in 

thair  interior.  ThL-ir  nu- 
cleus ia  frequently  qnit«  in- 
distinguishable ;  aud  not 
uiifreiiuently,  ou  the  other 
hand,  cells  are  obscrred 
._  ^*--\        "hioh    are    provided    with 

'' '- - '"^  A^''^.1>-_^'o'-T7rN        tiro  separate  nuclei.      They 

are  massed  in  roire  or 
ttraaks  betveen  tlie  Teasels, 
and,  in  neetions  made  at 
right  angles  to  the  intia- 
lubular  veini,  appev  aa  if 

Fig.   eil.  — A    Smii.  FoKTioK 
or  X  LoDULi  or  (he  Hcmax 

LiVKB       UIDDLT       XiOKirtn, 

HnuwiRo  TUB  HiriTio  Catu 

IS   GlKHEOTIOH  iim   in«    Ci- 

FiLtiRT      Bncwi     avTinu 
IBEX  (rrom  KSIliker).    «9 

Pig.   812.— Ski-. HUB  Hepatic 
Pig.  A12.  CXLU  (^ni  Knllikor).      i™ 

n,  molt  iMiial  form  oroeil*; 
hr  p-elit  eoDtainiDg  colour  gn- 
nulcB :  e,  »ella  coutainiag  fal 
globulea. 

radiating  from  tlio  centn 
of  the  lobules  tonards  their 
circumference.  When  ei- 
omiueil  with  a  higher  mag- 
nifying power,  they  ar« 
obserred  to  form  a  oon- 
liriuouH  web,  or  solid  net- 
vrork,    the     more     obriona 

openings  in  which  are  the  spaces  occupiod  by  tlie  capillaries  with  which  the 

cells  are  interlaced. 

Beale  stales  that  l.hcao  rt-lla  nllrn  appear  to  be  collecl.lons  of  viscid  matter  around 
cciilrat  nuclei,  nithout  nuy  disLincli^ell-wall;  but  lhi>  is  open  to  i^ucntioo.  According 
to  Sciiiff  (quoted  by  lienlc),  tlie  molceulea  contained  within  ilie  hepatic  eella  consiAl 
of  tlie  umyloid  nubslanro.  wliii-b  it  formed  in  the  liver,  and  from  wbicb  the  glucoM 
obluiued  from  this  organ  is  derived. 


The  hepatic  colls  may  be  washed  ftway  from  thin  seotiona  by  dilnte  mIb- 
tions  of  cauntio  pota.'ih,  and  then  the  spncaa  which  they  occupied  ore  emptied, 
nud  the  network  of  capillaricfl  with  which  they  were  interlw^^d  is  brought 
more  clearly  into  view,  an  was  pointed  out  by  Kainey  ;  and  likewise,  acconl- 
ini;  to  Henle,  narrow  bnndi),  which  he  rogarda  as  formed  of  conaectire 
til  b«  seen  crossing  the  spaces. 
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Comfntncements  of  tlu  Ducts. — The  smalleet  bile  ducts  wbicb  are  utisfau- 
rilf  known,  ntmifj  between  the  lobules  along  with  Ibe  jiitorlobulur  blood- 
vessels :  but  it  is  still  a  tuatter  of  discuhsiou  bow  the  bile  onture  those 
ducts,  and  what  it  the  mode  of  its  eecretion. 


Fig.  613. 
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Pig.  613. — DlAGRlHS  EHQWIKQ  TJtK  tkRHAIIllIHIIBT  Ot  TRK  BUKID-VUmtS  IWD  DooTa 

WITHtN    Xiri>   BIIirKKtl    THK    LoDDLKS,    XOCOUima  TO  ElEBNlH.        !!> 

I 

In  A.  p,  fi,  inter\-iba\ai  hnnahfa  of  the  portal  teia  ;  /,  /.  inlnloliulur  leuoiu  pleiiiB, 
conuctftin);  the  portal  viaua  (p.  p)  wjtL  tho  iatralobular  Tvia  (A)  in  the  c^otre,  vhich  is 
the  cijnimeiicing  brancb  of  tbc  bcpatia  vein  ;  Id  B,  d,  d  are  two  bruacheii  of  the  hep^vtic 
duct,  which  u  flnp|yMed  to  connnence  in  a  plexiu  ijtoatcJ  towards  the  circuroforencfl  of 
ihs  lubule  iDoiked  h,  b,  called  bj  Kieman  the  bilior;  jiteiui.     Within  tliii  ia  leea  the 

itntl  part  of  the  lobole,  cuutaiaiug  brauabes  of  the  iatnlobulu  (hepatic)  Tela. 


KierDtui  described  the  Bmallest  bilinry  dacts  as  commencing  within  thn 
lobules  by  numerous  ramifications  in  the  furm  of  a  clun-  uutwork,  which 
he  waa  only  able  to  inject  in  the  outer  part  of  each  lobulo.  Since  the 
discovery  of  the  hepaljo  cells,  however,  it  luis  been  very  aenvrally  supposed 
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Fig.    eU. — VlRW   cF   sniiB   or  tfik  BmLtKaT   Bri.iinT  Ducts  iLLDSTBiTiM  BciiJi'a 
Tiiw  OF  THKiB  aiLATioN  TO  ma  BituBi  Obilh  (from  KiiliikBr  after  BwJo).  VI 

The  drawing  le  taken  from  an  iuj'edei)  preparation  of  the  tug's  lirsr. 
a,  sdibII  branch  of  an  intfrlobnlnr  hepatic  duct ;  A,  smnllrBl  biliary  dnpta  ;  r,  portions 
or  the  cellular  [rart  of  t)ie  liibule  in  wbivti  the  ctlli  arc  Men  within  tubei  n-hich  cum- 
nnicate  with  th«  liaeat  dii«u. 
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that,  the  cells  being  placed  closely  together,  the  bile  either  pa^ea  by  irre- 
gular itjt«rxticeH  betneen  them,  or  from  one  cell  to  anutLer,  to  reach  the 
Bmnlleat  iluuta  at  the  circumference  of  the  lobules. 

Beulu,  who  has  iuvestigateil  the  subject  with  great  care,  believes  th&t  he 
has  succeeded  in  ijemont tracing  the  existence  of  a  basviiicut  raetnbrane  in- 
closing, ill  a  plems  of  tubes,  the  intralobular  rows  or  oolumns  of  hepatic 
cells.  This  basemt-'nt  membrane,  he  couceives,  lines  the  iDterstices  betveeu 
the  cipillary  blood-vexstls  furmiiig  the  intralobular  pli^xus  ;  and  he  stated 
that,  although  iii  the  adult  it  becomes  so  closolj  incorporatHl  witli  the  walla 
of  the  blood -ves^'la  that  it  is  scarcelj  to  be  demoustrnted  ns  a  diKtiiict  stmo- 
turo,  yet  iu  tlio  fretuH,  tbe  walls  of  these  tubes  and  those  of  the  vessels  are 
quite  distinct.  The  minule  ducts  are  considered  by  Beale  to  he  direct!; 
continuous  with  this  tubular  network  :  but  the  tubules  contaiuiag  the 
hepntic  ctUs,  being  To'ojjth  of  an  inch  in  diameter,  and  the  smallest  ducti 
^^fijjth  or  less,  there  is  a  great  difference  io  their  size  ;  this  difiervnce  he 
holds,  however,  is  only  similar  to  that  which  is  found,  is  some  other 
glandular  organs,  between  the  proper  secreting  ca\itj  and  the  ductal 
pasBBgea. 

Kblliher  has  become  convinced  of  the  correctness  of  Beale's  aooonnt  &om 
nn  examination  of  his  preparation s.  Heule  believes  that  the  interlobular 
bile  ducts  nre  completely  shut  off  from  the  cellular  Kubstaace  of  the  lobules, 
which  was  the  tlieory  proposed  by  HandGeld  Jones ;  and  he  suggeata  that 
tlie  hepatic  ceils  are  entirely  engaged  in  the  amyloid  function  of  the  liver, 
and  unconnected  uith  the  biliary  aearetion. 

According  to  such  views  as  those  before  stated,  the  anastomosing  net- 
work of  ducts  described  by  Kiernan  would  be  regarded  as  artifiei^  pa»- 
»ages  between  the  cells,  formed  by  the  force  of  injection  ;  and  there  in  no 
doubt  that  passages  of  that  sort  may  be  made.  In  recent  years,  howerer, 
Budge,  AodrtJBii'ie,  Hyrtl,  Frey,  and  other  observers  have  succeeded  in 
Uis[)layiiig  by  injection  of  the  cellular  substanoe  of  the  lobules  a  network  of 
fine  canals  of  cylindrical  form  and  regular  diameter,  nnd  having  therofon; 
a  character  which  cannot  he  explained  on  the  supi>OBition  that  they  are 
irregular  iutersfiaces  of  accidental  oiigin.  The  apparent  improbability  of 
the  ducts  of  n  secreting  glaud  taking  origin  in  minute  tubes  destitute  of 
epithelium,  and  extem.il  to  secreting  cells,  has  led  to  great  opposition  to 
the  view  that  the  ducts  in  question  are  really  bile  ducts  ;  and  Reichett  has 
suggested  that  they  are  lymphatics  :  but  within  the  present  year,  a  set  of 
researches  have  been  published  which  invest  the  theory  that  the  bile  duots 
bujjin  within  a  fine  intralobular  plexus,  with  additional  weight.  Cbrson- 
Bzczewsky,  pursuing  a  method  of  experimenting  by  what  may  be  called  tbe 
natural  injection  of  colouring  matter  into  the  veBseU  of  living  anitnala,  by 
which  be  had  previously  succeeded  in  colouring  the  tubes  and  vessels  of  the 
kidney,  songht  for  a  colouring  matter  which,  when  introduced  into  tha 
blood,  would  be  eliminated  in  part  by  the  bde  without  dyeing  the  tejture* 
iudiacriminately  ;  and,  after  numerous  failures,  he  at  last  found  one  sub- 
stanoe with  the  requisite  properties, — viz.,  the  sulpho-indigotate  of  sod» 
(in  use  under  tbe  name  of  "indigo-carmine").  A  saturated  watery  solu- 
tion of  this  substance  was  introduced,  in  repeated  doses,  into  the  circulation 
of  dog'4  and  sucking-pigs,  by  the  jugular  vein  ;  and  in  an  hour  and  a  half 
afterwards,  while  the  animals  were  still  living,  the  blood-vessels  were  either 
washed  out  with  chloride  of  potassium  introduced  by  the  portal  vein,  or 
h  1  injected   with  gelatine   and  carmine.      In  s]>ecimonB  prepared  in 

f  uhrxonsKCzewsky  obtained  an  extremely  fine  network  of  gail  ducts 
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throiigbout  citcli  lobule,  iujecteil  blue,  whilo  the  intervening  cells  rem.iin  free 
from  colour,  Tlieae  caii:iU  iie  duscribes  as  of  rej^ilar  diumeier,  without 
iucreaEd  of  size  wbi-ra  ibej  nuustonioao,  aud  by  ttiiiEiny  bo  obCniua  portion! 
of  Iheni  with  distinct  wulls  standing  out  free  from  the  celts  :  bj  warming 
the  section  to  113°  Fab.,  the  blue  coluur  is  destroyed  while  the  cniiats  still 
remain  visible.  Bj  killing  the  auiinala  sooner  after  the  injection,  the 
blue  colouring  matter  was  found  within  the  beiiatic  cells,  thuH  demonstrating 
that  it  was  Ibroiigb  their  agoncj  that  the  cnniUs  were  GlleJ.  Further  eipe- 
rinients  were  made  in  animals  iu  which  tlio  partnl  vein  and  hepatic  arteiy 
Leen  tied,   and  the  result  obtiuiied  was  that  wlien  the  hepatic  Artery 
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'ig.  615.  —  Two  saiLL  Pbjombhts  or  nariTio  Ijibulm,  up 

W<T[Oa  TBI  SHlLLtlST  lKIIittCrEI.LULJS  IflUlHT  Dl'CTS  nEHI 
FILLED    WITH    CciLOCnmU    M.ITTEB     DCaiSQ    Iiiri,     HiaULT 

moniriKD  (from  Cliraansincwakjr). 

In  A,  th«  hepatic  uells  haie  been  Hparated,  an<1  tlie  inttr- 
celldUr  duals,  u,  nre  soen  not  only  paBsiiijj  bEtween  them, 
hut  alim  in  psrt  projwiting  ff ee ;  in  this  piepanilion  tlie 
colour  was  disi^har^'iiil  li;  beat :  in  It,  the  colouring  inaltor 
remains  in  the  cIuuIb,  and  the  cells  are  uiure  clo^Ij  con- 
led  together. 


Fig.  816. 


been  tied,  the  peripheral  parts  of  the  lobules 
■howed  the  blue  caual.i,  while  the  coutre  of  eucli 
was  left  colourlens  ;  and  that  whoit  the  portal  vein 
bail  been  tiinl,  the  roverte  elTeot  wiu  produceil  ; 
tie  centre  of  each  lobule  showing  blue  cunala,  while 
t!io  iutervouing  Rp.ices  only  larger  ducta  were 
een.  It  is  worthy  of  remark  that  the  appe.irauce 
of  fibres  crossing  the  capillary  8|>iicoH  observed  by 
Henli:  iu  sections  washed  with  nlkuli,  mi^ht  very 
well  be  due  to  such  caiiuU  ns  those  described  by 
Judge,  Chraonszcaewaky,  and  others. 
Strttcdire  of  the  liiiefK,  —  The  bile-duols  have  strong  distenaibla  areolar 
ata,  containing  abundant  cloatio  tJHaiie,  atid  their  mucous  mcmbnine  is 
ned  with  columnar  epithelium.  The  luiiiute  ramiScations  between  the 
ahiilcs  hare  walls  of  a  moro  homogeneous  nucleated  linsue,  but  the  lining  of 
olumnar  epithelium  is  still  found  in  them  ^Hcnle),  The  mncniis  rnembrana 
of  thone  which  are  less  minute  presents  Dumeroui  op^uln^s,  which  are  sc^it- 
tered  irregularly  in  the  larger  ducts,  bat  in  the  siibilivisiona  ore  arranged  in 
two  longitudinal  rows,  one  at  each  aide  of  the  voasol.  These  openings  wore 
formerly  supposed  to  be  the  orifices  of  mucous  glands  ;  hut  while  the  main 
lucts  are  studded  with  true  mucous  glands  of  lohulated  form  and  with 
inute  orifices,  the  larger  opeiiiTijfs  now  referred  to  belong,  as  w.is  pointed 
out  by  Theile,  to  sacs  and  ramified  tubes  whii:h  occitsionally  anaitumose, 
^^  wid  may  he  studded  all  over  with  craciil  projections.  Sappoy  and  Haiila, 
^^■Who  have  made  these  processes  the  subject  of  special  inventigation,  find 
^^B&iat  they  are  so  numerous  as  sometimes  to  conceal  the  parent  tube,  and 
^^■dq  this  Henlo  bases  his  su^estion  (System.  Anat.)  that  they  ore  engaged  iu 
^^■the  socrotiou  of  the  bile. 
;  Aberrint  liilianj  rfuctj. — In  the  duplicature  of  the  peritoneum  forming 

ithe  left  lateral  ligament  of  the  liver,  and  also  in  the  two  fibrous  bauds 
which  Homotimos  convert  the  fossa  for  the  vena  cava  and  the  fissure  of  tho 
Hmbitical  vein  into  canals,  there  havo  been  found  biliary  ducts  of  uoosiierabla. 
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BizQ  wtich  aro  not  siirrouuiluil  with  lobules.  These  ntverraiit  iluats,  n*  lliey 
mjglit  bti  cullu'J,  nere  dcncribed  by  Ferrein  and  bj  Kicniari  ;  they  anastomoMi 
together  in  form  of  a  network,  aad  are  accomiHinied  hy  branches  of  the 
vena  portie,  liepatic  artery,  ami  hepatic  Tetii. 

Slraclare  of  the  yall-liladdtr. — Besides  the  peritonea]  inveatmeDt,  the  walls 
of  the  gall-bladder  are  formed  of  ttvo  distinct  layers  of  tissue  con stitu ting  lla 
areolar  or  Sbroua  and  its  mucous  coats. 

Tho  areolar  coat  ia  strong,  and  consists  of  bunds  of  dense  shioing  white 
fibres,  which  interlace  in  all  directions.  These  fibres  ret^emble  those  of 
areolar  tissue.  In  quadrupeds  recently -killed  the  gall-bladder  contracts  on 
the  ajipUcation  of  a  stimulus ;  and  ia.  the  larger  species,  as  well  as  in  man, 
muscular  fibres  of  the  plaiu  Tarioty  have  been  found  niuglod  with  those 
of  the  areolar  coat.  These  fibres  have  principally  a  longitudinal  direction, 
hut  some  run  transversely.  Their  uuclei  are  indistinct  The  areolar  coat 
forms  the  framework  of  tho  or^au,  and  supports  the  larger  blood-vessels 
and  lymphatics. 

The  miieoiis  coat,  which  is  generally  strongly  tinged  of  a  yellowbh-brown 
colour  with  bile,  is  elevated  uptin  its  iunur  aurface  iuto  very  numerous  small 
ridges,  which,  uniting  together  iuto  meshes,  leave  between  theoi  depres^ons 
of  dilferont  sizes  and  of  various  polygonal  forms.  This  structure  gives  to  tho 
interior  of  the  gidl-bladder  an  artolar  aspect,  which  is  siuiilar  to  wliat  is 
eeeu  on  a  smaller  scale  in  the  veaiculsa  eeminales.  These  areolar  intervals 
become  smaller  towards  the  fundus  and  neck  of  the  gall-bladder;  and  at 
the  bottom  of  the  larger  ones,  other  minute  depressions,  which  may  be  seen 
with  a  magnifying  lens,  apparently  lead  into  numerous  mucous  recesnes  or 
follicles.  The  whole  of  the  mucous  membrane  ia  covered  by  columnar 
epithelium,  atid  it  secretes  an  abundance  of  viscid  mucus. 

At  the  places  whore  the  neck  of  the  gall-bladder  carves  on  itself,  tberv 
are  strong  folds  or  projections  of  its  mucous  and  areolar  coats  iuto  tho 
interior. 

In  the  f.ijstk  ihict,  the  mucous  membrane  is  elevated  internally  in  a  aiu- 
gular  manner  iuto  a  scries  of  cresceutio  folds,  which  are  arranged  in  an 
oblique  direction,  and  succeed  closely  to  each  other,  so  as  to  present  veary 
much  tho  appearance  of  a  continuous  spiral  valve.  When  distended,  the 
outer  surface  of  the  duct  appears  to  be  iudenteil  in  the  situation  of  thcie 
folds,  tuid  dilated  or  swollen  in  the  intervalB,  so  as  to  present  an  irregularly 
sacculated  or  twisted  appearance.  It  is  of  importance  to  note  the  influence 
of  this  valve  in  causing  tho  retention  of  biliary  concietions  in  the  gall- 
hludder. 

Among  the  monographs  which  give  an  account  of  the  structure  of  the 
liver,  the  following  may  bo  specially  mentioned  : — Kicrnan,  in  PhiL  Trana- 
artions,  1833  ;  Theile,  in  Wagner's  Handwiirterbuch  d,  Physiologie,  p.  308; 
Ratney  ou  the  Capillaries  of  the  Liver,  in  Microsc.  Journal,  1,  p.  231  ; 
Hnndhcld  Jones,  in  Phil.  Transactions,  1 849  aud  18o3  ;  Budge,  in  Milller'a 
Arohiv,  1850  ;  Beale,  Lectures  in  Medical  Times  and  Gazette,  1866,  and 
"  On  some  points  in  the  Anatomy  of  the  Xivcr,"  iu  Philos.  Trans.  1856; 
ChrEonszczewnky,  iu  Virchow's  Archiv,  XXXV.  p.  153,  18C6. ;  Fioy,  in 
Zeitsch.  f.  ^Vissl-^sch.  Zoologie,  March,  166G, 


THH    BILB. 


flows  from  the  liver,  is  a  Ihia  greenlsb  yellow  Suid ;  but  that  which 
gall-blniMer  becomes  darker,  more  visciit,  and  ropv.  It  vonUilns  m 
^es  Diui^us  anil  epithelium  corpuaetes,  but  no  hepatic  veils.     The 
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»pccifiii  ffravlty  of  the  I'ltc  ia  from  1-02U  to  1-oail.  It  hoa  a  Mweeliuli  liitter  latU.  un<l 
BQ  allulioe  Kactiaii.  U  in  n  HUpunnccoud  compouad,  coutsiniog  tbe  TollowiDg  ingrc- 
dlenU: — water,  mnciis,  rulouring  matlen  (composeil,  aci-ardltig  to  l)crzeliu>,  v!  a 
jtUow  mbel;tDue  a.iiaeJ  cholepyrriiiiie,  a  browu  Bubdlance  nnmeil  bilirulvine,  and  a 
grecQ  mailer  or  blliTcrdiae).  fatt}-  acidti,  viz.,  the  iDBrgnricsnd  oleic,  voiuliined  wiili 
udB,  free  fnt,  clioleiiletiae.  miU,  uod,  loillr,  tin  noil  iiDportant  ia;n''^dieiit  of  the 
bile,  uamdy,  tlie  proper  biliarj-  mailer,  which  consists,  awording  to  Htrcck«r  mid 
I^bmanu,  of  two  "  cmiju^led  naA*,"  funnrd  by  ihe  uriioa  of  one  ucid,  tbc  Cbileic. 
in  two  uomeric  fanaa  ^Iho  cbolie  and  cboloidic  ackda  of  aonie  authors)  with  ii1yi;iu 
mod  Tanria  napecliTel;.  Thus  the  Oiyco  cboliu  and  Tauro-elialic  acida  are  farmed, 
each  of  Ihem  ronslattag  principally  of  carbon  and  hydrogen,  but  bath  coniaiutng 
Ditrogea.  nnd  Ihe  latter  a  couaiderable  cjuantily  of  sulphur.  They  are  vombincd 
with  soda,  but  are  very  readily  dvcompoKcd,  girlug  riite  to  ainmniiiacal  and  other 
Coropounda.  Of  tlicse  two  acids  the  glyco fholic  is  Ibe  most  important.  The  bilo- 
pigiacQt  aSurds  the  moat  cliaraeteridtii;  tests  fur  the  detection  of  biliary  matter. 
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DBTBLOPHE-VT  AND  r<ETAI.  PBCCLlUtlTlEB  OF  THE  LIVER. 

The  lifer  begins  to  be  formed  at  a  »ery  early  period  of  fojtal  lifo.  Both  In  the 
matamal,  lu  seen  by  BiachoS'.  and  in  the  liinl.  a;  itemak'H  researebea  nhov,  it  begiai 
in  the  futm  of  two  blind  prociwncn  from  the  intiwtinal  tnhe,  immedintiilj  beneath  the 
dilatation  for  the  itomach.  According  to  ICcmnk,  these  prouesHa  involve  Iwth  llie 
epithelial  and  fibrnos  lajernof  ibe  inlcsline;  and  ibc  fibroos  layer  npidly  growing, 
invutvea  the  omplialo-meacnteric  vein  and  forms  the  oatliQD  of  the  Urer  :  meanwhile 
the  internal  utmctnrc  takes  ori;pii  by  the  growth  of  amutomoiing  cylinden  of  ceLla 
from  the  epithelial  layer,  uud  of  tufts  of  blood-FciiBels. 
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pie    eurrej   tube ;    3,   2. 
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iniaof  thehver(J)  is 

" ;  fi,  ponioii  of  the 

of   the    gerniinid 

membrane,    palling    into 

the  joJlt-sae. 

The  gall-blaiider,acuordlng  to  Home  aiithors.isdeTolopadM  ft  branch  or di vertical um 
from  (lie  bile  duct  outside  the  liver;  but  Meckel  deBcribc*  il  Uit  srising  in  a  deep 
notch  in  (he  substance  of  the  gland,  li  is  at  fir-t  luhular,  and  then  has  a  ronndwl 
form.  The  alveoli  in  JU  interior  appear  about  Ihe  siKlh  mouth,  Al  the  seventh 
month  il  firsl  contains  bile.  In  Ilie  foitua  its  direction  ia  more  borUonUl  than  in  the 
kdoil. 

^'^- — In  Ihe  haman  fcBtus.  at  Ihe  third  or  fourth  week,  the  liver  ia  said  to  con- 
•titute  one-half  of  the  weight  of  the  whole  body.  This  proportion  grndunllj  deercises 
ft-j  development  advances,  untii  at  ths  full  period  the  relative  weight  of  the  foetal  liver 
to  that  of  the  body  is  as  1  to  18. 

In  early  ftetal  life,  the  right  and  left  Inbcaof  the  liver  are  of  equal,  or  nearly  equal, 
iiie.  laler.  the  right  prepoudcrntia,  but  not  to  such  an  extent  as  after  birth.  Immo 
diatety  before  birth  Ihe  relative  weight  of  the  left  lobe  to  the  right  is  nearly  as 
I  to  IG. 

P'lnlion. — In  consequcncti  of  the  nearly  eqnal  sixe  of  the  two  lobea,  Ihe  position 
of  the  ftetal  liver  in  Ihe  abdomen  ia  more  iymmelrical  than  in  (he  adult.  In  Ihe 
terjr  young  fatia  il  occuplea  nearly  Ifae  whale  of  the  abdominal  cavity;  and  ai 
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the  foil  period  il  sfill  ilcspcncli  nn  ini-'h  ari'l  a  half  lieli*  the  murgin  of  ihe  thanx. 
ov«rlap9  (be  aplecQ  un  llic  left  Eidc,  and  rciU'heE  neurly  duwti  la  Llie  crot  of  lh«  iUnni 
on  the  rig  lit. 

Fiinn,  Colour,  ttc. — The  f<eta1  lirer  !■  consideriblj  thicker  from  aboTe  dawn- 
warda  tlitin  thnt  of  tlic  ndult.  It  in  generally  of  &  dnrker  hue  lu  coiuUlcacc  and 
■pecitic  gravity  are  t»ith  Iciu  than  in  tlie  adiilL 

Blond-  Cfasjji. — The  blood-ve^ecU  of  the  foalal  liver  present  several  ImporUint  pem- 
liarilicB,  wilh  wiiioh,  indeed,  ihoac  previ&ualy  mentioned  are  more  or  less  connecletl. 
Up  Lo  the  momcuL  of  birth,  the  greater  part  of  the  blood  returned  from  the  plicentn 
by  the  uuibiticn]  vein  pasiicB  throngli  the  liver  of  the  foetna  before  it  reachcB  Uie 
heart;  while  a  mnallcr  part  U  tnLniimitled  more  directly  to  the  right  auricle, 
nurinjt  fcotal  life,  the  umbilical  vtiii  runs  from  the  nmbilicus  along  the  fre«  margin 
of  the  KUBpenaory  ligament  tonardii  the  anterior  border  and  under  surface  of  the 
liver,  hencalh  nhieh  it  is  lodged  in  the  umbilical  fiature,  and  proceeda  as  ^  aa 
the  tranaverflc  ti^anre.  Here  it  diviilcn  into  Imu  braneheA;  one  of  these,  the  smaller 
of  the  tvo,  continnea  on^'aril  in  the  same  direction,  aad  Join»  tbc  vena  cava ;  this 
ia  the  ilufliut  mi(«!W,  wbich  occiipiea  the  pust«rior  part  uf  the  longitudinal  fissure, 
and  gives  to  it  the  name  of  the  foF!i.i  of  the  ductus  vennsas.  The  other  and  larger 
branch  (the  trunt  of  the  umbilical  vein]  tiirne  to  the  right  along  the  tran4ver<e  or 
portal  fiw-ure.  and  ends  In  the  vena  porta?,  which,  in  aa  much  as  it  proceeda  from  the 
veins  of  the  tiipcslive  organs,  is  in  the  foetus  comparatively  of  amall  dim«n«iona. 
Moreover,  the  umhiliml  vein,  ns  it  lies  in  the  umbilical  tirsure,  and  before  it  juins  the 
vens  portio,  given  otT  some  lateral  branches,  which  enter  the  lolt  loha  of  llio  liver. 
It  also  sends  a  few  hcanchcs  to  the  square  lob«  and  to  the  lolie  of  Spigrliiut. 


Pig.  617. 


Pig.  617.— Uhder  SDariov  a*  tern 
P<BTiL  Liver,   with   its   oaait 

BlUOD  VESSELS,        AT       TUB       rill.1. 

Pekiud.  K 

The  rounded  outline  of  the  organ, 
and  (lie  ciniparativelj  small  <lifler- 
cnce  of  aiie  botweea  ita  t«o  loha, 
are  stfen  :  a,  the  umbilical  vein, 
lying  in  the  umbilical  figure,  auil 
tnmrng  to  the  right  aide  at  the 
II  .'  .^.p-.'  ti44ure  \o\  to  joia  the 
1'  :  I  .■  -I  ■  '  p)  :  the  blanch  uiaiked 
d.  iiuicJ  the  duclns  Tenoana,  cun- 
Unuca  aimight  on  to  join  th«  veoa 
cava  inferior  (c)  ;  a  few  btancbea  nf 
the  ombillcal  vein  enter  the  nib- 
stance  of  the  liver  at  oaoa ;  ffi  Xiii 
gall-hladder. 

The  bliiod  of  the  umbilical  vein  may  therefore  be  considered  as  reaching  the 
ascending  vena  cava  in  three  [Kprtiona.  Some  is  carried  into  il  by  the  more  diiwt 
passage  of  the  du^'lus  venusns ;  ai^  at  her,  the  principal  portion.  pas.4C9  fint  through 
the  portal  veina.  and  then  through  the  hepatic  veins  ;  whiUt  a.  third  portion,  ^applied 
by  direct  branchcii  to  the  liver,  is  niao  returned  to  the  cava  by  the  hepatic  veins. 

Chaiiijra  "fler  'iirr/i.^ Immediately  after  birth,  at  the  cessation  of  the  current 
which  prGViously  pa-Sitcd  through  the  nmbilii^l  rein,  and  on  the  establishment  of  an 
increased  circulation  through  the  Innga.  the  supply  of  blood  lo  the  liver  is  dimlniiihed 
by  nearly  two-thirds.  The  umbilical  vein  aud  ductus  vcnotui  become  empty  an'l  rau- 
trocted,  and  soon  afterwanla  they  begin  to  be  obliterated,  and  are  ullimatcty  converled 
into  the  fibrous  cords  already  dcscrilicd, — that  one  which  represcnla  Ihe  umbilical  vein 
conal.ituting  ■^■ 
TonoaUB  b' 
weclcfl.  ' 
liver  r 


"id  ligament  of  the  liver.  At  the  end  of  sii  dayi  the  ductus 
d  to  be  closed  ;  bul  it  sometimes  oonlinues  open  tor  sever*! 
f  the  nmbiUcal  vein  which  supplied  direct  branches  Lo  the 
igh  diminislied  in  si^^e.  and.  being  in  conimunioitian  with 
nia  portic,  coutinuee  afterwards  to  transmit  blood  tn  a  part  of 
.1. 
ad  doubtless  in  some  me.ianre   dependent  nn,  the   sadden 
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dlminQlion  !□  Lhe  i^uantitj  of  blood  mipplied  lo  the  IJTer  al\et  lilrth,  thia  organ 
Appears  St  jinl  ia  Gccomc  abaolulely  ligliter ;  and,  according  to  noma  dnta,  tliia 
decremc  of  weight  u  not  recovend  from  until  ILk  coneluaiou  of  thu  first  jear.  After 
tbal  perioil,  the  liver,  though  it  incrooacs  ia  size,  grows  more  slowly  Ihaa  the  bniiy, 
I  io  thai  its  rclntisfi  weight  in  proportion  to  the  body,  whith  was  1  lo  IS  just  liefore 
I  birth,  becomes  graduilly  tesk  and  less.  At  about  five  or  nil  years  of  age  it  han 
leai'hrJ  the  proportion  maintnined  during  tlie  rest  of  life,  vii.  1  lo  36. 

The  relative  iveif^ht  of  Iho  left  lobe  to  that  of  the  right  (which,  aa  abarc  atated,  ia 
I  kbout  1  to  I.O  iniuiediiLtel}'  before  birth]  undergoes  a  auh^equent  diminution.  Thus, 
I  at  •  DiDath  old,  it  has  been  found  lo  be  as  I  to  3,  and  In  after-life  the  propoilion  ia 
[(eneratly  1  to  1  or  &. 

THE  PANCREAS. 

The  pancreas  is  a  long,  narrow,  flattened  gUnd,  larger  at  one  end  tlian 
I  at  the  other,  and  lying  deojily  in  the  cavity  of  the  abdomen,  immediately 
I  behind  the  stomach,  and  opposito  the  first  lumbar  vertebra.  Ita  larger  end, 
I  the  liead,  turned  to  the  right,  is  embraced  by  the  curvature  of  the  daodeiniia, 
whihtt  ita  loft  or  narrow  citremity,  the  tnU,  re.^che8  to  a  somewhat  higher 
level,  and  in  in  contact  with  the  spleen.  It  extends  acroM  the  epigastric 
^into  both  hypooUonJriac  regions. 

The  right  or  large  end  of  the  pancreas  is  bent  from  above  downwards,  and 
accurately  liUs  the  cDrvaturo  of  the  duodenum,  to  which  it  is  closely  adhe- 
rent.     The  lower  eitremity  of  this  curved  portion  passes  to  the  left,  behind 

Fig.  ei8. 
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Fig.  GtS. — TiRw  or  the  r^RCREis  akd  suRsotniDiaa  Onoiiia.     J 

In  this  fl^re.  which  is  altered  from  Tieileinaun,  the  IJTcr  and  ■t'lninch  are  turatd 
^topwards  lo  nhuw  the  dtimlenum,  the  panercss,  aud  the  ipletD  :  I,  the  uu'ler  surface  of 
the  liver  ;  g,  gall-hlAdiler  ;  /,  the  couliloq  bile  duct,  formed  by  the  uuion  of  the  (ijKtia 
duct,  from  the  Kall'bladdtr,  mid  the  hepatic  duct  coming  ffoifl  the  liver;  o,  tha 
cardial  euii  of  the  stomach,  where  the  [eaniihsgus  enti'ra  ;  ».  under  Burfarw  of  the 
stomach  ;  p,  pyloric  end  of  the  stcmsrh  ;  d,  dumlennm  ;  h,  head  of  (he  pnnoreas  ;  t,  tail, 
and  I,  liody  of  that  gland  ;  the  suhetaoi^e  of  the  panrKSs  in  removed  in  front,  lo  bIiow  the 
paucreatic  duct  iti  and  itu  btanchas ;  r,  the  Bi>!ecn  ;  -r',  the  hiluti,  at  which  the  blood- 
Tessela  enter  ;   r,  c,  cruro  of  the  cliai>liragui ;  n,  superior  mesenterie  artery  ;  a,  aorta. 

superior  meimnteric  veesels,  forming  the  posterior  wall  of  a  sort  of 
canal  in  which  they  artt  onulused.  This  part  of  the  gland  ia  sometimea 
marked  otf  from  the  rest,  sjid  is  then  named  the  leaicr  panereitt. 

The  pancreas  varies  coneiileralily,  in   different  rasca,  in  ita  siie  ond  Wright.     Ilia 
lallj  from  G  to  8  inchee  lontt,  about   11  inch  in  average  breadth,  and  from  half »» 
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inch  to  u  inch  in  thictnewi,  being  thicker  al  ile  bend  and  along  IM  upper  border  tlun 
elsewhere.  The  wcigbt  of  Uie  gland,  according  la  Kranse  and  Clendt^nniag.  U 
ui!uii.lly  from  2)oz.  lo  Sjoz. ;  but  Meckel  has  not«d  it  as  high  u  Q  oi.,  and  Sccmmeii- 
ine  as  low  aa  ]  1  oz. 

The  njiterior  surface  of  the  pancrcan  is  covered  with  the  poaterior  wall  of 
the  sac  of  the  omentum,  and  is  concealed  hy  the  stomach,  which  glides  upon 
it.  The  posterior  surface  is  attached  by  areolar  tissue  to  tlie  feoa  cav»,  tlu 
aorta,  the  superior  mesenteric  artery  and  vein,  the  commencomout  of  tha 
vena  portre,  and  the  pillars  of  the  diaphragm,  nil  of  which  parts,  beudea 
many  lymphatic  vessels  and  glands,  are  interposed  between  it  and  the  upper 
lumbar  vertebr:i!  :  to  the  left  of  the  vertebral  column  it  is  attached  Eimi- 
larly  to  the  loft  snpra-rBiial  capsule  and  kidney  and  to  the  renal  vesaeU.  Of 
the  large  vessels  situated  behind  the  pancreas,  the  superior  mesenteric  artery 
and  vein  are  embraced  by  the  substance  of  the  gland,  so  as  sometimes  bo  be 
enclosed  in  a  complete  canal,  through  which  they  pass  downwards  and  for- 
wards, and  then  emerge  from  beneath  the  lower  border  of  the  pancreas, 
between  it  and  the  termiuation  of  the  duodenum.  The  ocoliac  axis  is  above 
the  pancre,'»s  ;  and  in  a  groove  along  the  upper  border  of  the  gland  are  placed 
the  splenic  artery  and  vein,  the  vein  pursuing  a  straight,  and  the  artery  a 
tortuous  course,  and  both  supplying  numerous  branches  to  the  tuiucreas,  the 
narrow  extremity  of  which  is  thus  attached  to  the  inner  surface  of  the  spleen. 
The  head  of  the  pancreas,  embraoed  by  the  inner  curved  border  of  the  duo- 
denum, is  attached  more  particularly  to  the  descending  and  transverse  por- 
tions of  that  LUtostine,  beyond  which  it  projects  somewhat  both  in  front  and 
behind.  Tlie  ductus  communis  cHoledochus  paases  down  behind  the  head 
of  the  pancreas,  and  is  generally  received  into  a  groove  or  canal  in  it* 
substance. 

SIniclHre, — The  pancreas  belongs  to  the  class  of  conglomerate  glands.  Id 
its  general  characters,  and  also  in  its  intimate  structure,  which  is  racemose,  it 
closely  resembles  the  salivary  glandii,  but  it  is  somewhat  looser  and  softer  in 
its  texture.  It  consists  of  numerous  lobes  and  lobules,  of  various  sizea, 
hold  together  by  areolar  tissue,  blood-vessels,  and  ducts.  The  loboles, 
aggregated  into  masses,  are  rounded  or  slightly  flattened  at  the  sides,  so  aa 
to  be  moulded  or  adjusted  compactly  to  each  other  ;  their  substance  is  of  a 
reddish  croani- colour,  and  the  arrangement  of  the  commencing  ducta  and 
vessels  is  similar  to  that  in  the  lobules  of  the  parotid  gland,  which  has  been 
already  described  (p.  810). 

The  principal  excretory  duct,  called  the  pancreatic  duet  or  canal  of 
Wlrsiing  (by  whom  it  was  discovered  in  the  human  subject  in  1042),  ruus 
through  the  entire  length  of  the  glaud,  from  left  to  right,  buried  completely 
in  its  suUitance,  and  pl.iced  rather  nearer  its  lower  than  its  upper  border. 
Commencing  by  the  union  of  the  small  ducts  derived  from  the  groups  of 
lobuleH  composing  the  tail  of  the  pancreas,  and  receiving  in  Guccoasion  at 
various  angles,  and  from  all  sidea,  the  ducts  from  tha  body  of  the  gland, 
the  canal  of  Wiraung  increases  in  size  as  it  advances  towards  the  head  of 
the  pancreas,  where,  amongst  other  large  branches,  it  is  usually  joined  by 
one  derived  from  that  portion  of  the  gland  called  the  lesser  pancreas. 
Curving  slightly  downwards,  the  paucreatic  duct  then  comes  into  oontaot 
with  the  left  side  of  the  ductus  communis  choledocbus,  which  it  accom- 
panies to  the  hack  part  of  the  dc9cending  portion  of  the  duodenum.  HerOj 
the  two  ducts,  placed  side  by  side,  pass  very  obliquely  through  the  muacul 
and  areolar  coati  of  the  intestine,  and  terminate,  aa  already  described 
(p.  668),  on  its  internal  mucous  surface,  hy  a  common  orifioe,  situated,  at 
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tlie  juDction  of  the  tleacQiitling  and  horizootal  portiuDu  of  tbe  duodenum, 
betweeii  llirea  ajid  four  mchaa  below  the  pylorus.  The  pancreatic  duct, 
with  its  branches,  la  readily  dietiugui ailed  from  the  gLmdular  substance, 
by  the  very  white  appearauce  of  its  thin  fibrous  walls.  Its  widt^st  part, 
near  the  duodenum,  is  from  1  line  to  1^  Hneiu  diameter,  or  nearly  the  size 
!  of  an  ordinary  quilt  ;  but  it  may  be  easily  distended  beyond  that  size.  It 
'  is  lined  by  a  remarkably  thin  and  smooth  mucous  membrane,  which  near 
the  termioation  of  the  duct  occasionally  presents  a  few  scattered  foUicles. 

Varirrlifi, — Sometimes  the  pancreatic  duct  a  doable  up  to  its  point  of  entrance 
iaUt  the  duodeixuni ;  aod  a  still  fartLer  devialiOD  from  tho  ordiaary  conditioD  is  not 
nnfrequently  obaerved,  in  which  there  is  a  lujiplemeiitury  duct,  derived  from  the 
leR-ser  pan<^r«ui  of  eome  pnrt  of  the  head  of  the  gluod,  op(!iiing  into  the  duodpDum  by 
a  distinct  orifice,  at  a  ditstance  of  evca  odg  inch  or  more  &om  the  termicuitian  oF  the 
priocipai  duct.  U  eomeiimea  occurs  that  the  pancreatic  duct  and  the  common  bile 
duct  open  separately  iata  the  duodenum. 

Vcaaef/i  and  A'erBrB. — Like  the  salivary  glands,  the  pancreas  recoiTcs  its  blood* 
ressels  at  numeroos  points.  Its  srleries  are  derived  from  the  splenic  and  from  the 
gnperior  sod  infErior  piLDcrcalicaduoileDal  branches  of  the  hepatic  ami  auperiar 
mcEenleric.  Its  blood  ia  returned  b}'  the  eplcnic  and  superior  nieaenlcric  veins. 
Its  lymphatics  termiunto  in  the  lumbar  vessels  and  ghrnds.  Tbs  norvoa  of  the 
pancreas  are  derived  from  the  solar  ploin^ 

DeiviopmeaL — In  its  origin  and  development,  the  pancress  allogether  msembleH 
the  salivary  glands.  It  appears  a  little  earlier  than  thesa  glands,  in  the  form  of  a 
small  bud  f^um  the  lelt  side  of  the  intestinal  tube,  close  to  the  commencing  Hpleen. 

Sftrrtioii. — Like  the  naliva,  the  pancreatic  juico  is  a  clesr  colourless  fluid,  which 
bss  diffused  in  it  a  fev  microscopic  corpuscles;  it  has  an  alkuline  rcuclion,  und 
eoaptlatcs  in  white  flakes  whi^n  heated.  The  coo^him  ia  causecl  by  the  presence  of 
tn  albuminoid  subatance— p'lnivcii/fii — which,  like  ealivin,  has  the  iiropertj-  of  con- 
verting Btnrch  into  sugar.  The  pancreatic  juice  contains  likewise  chlorirlea  of  Budiuni 
and  potassium,  and  phosphates  of  lime,  soda,  and  magnesia.  It  readily  undergoes 
decomposition  on  exposure. 


THE    SPLBEK, 

The  spleen  is  a  soft,  highly  vascular,  and  easily  distensible  organ,  of  a 
dark  bluish  or  purplish  grey  colour.  It  is  situated  in  the  left  hypochou- 
drium,  at  the  cardiac  end  of  the  stomach,  between  that  viscus  and  the  dia- 
phragm, and  is  protected  by  the  cartilages  of  the  ribs.  It  is  the  largest  of 
the  strucluras  termed  ductless  glands,  and  it  ia  now  generally  admitted  to 
be  intimately  connected  with  the  proccsa  of  sanguification,  and  is  most  pro- 
bably the  seat  of  the  formation  of  blood  corpuscles. 

lie  shape  of  the  spleen  is  irregular  and  somewhat  variable  :  it  forms  a 
compreMod  oval  mass,  placed  nearly  vertically  in  the  body,  and  having  two 
faces,  one  external,  convex,  and  free,  which  is  tamed  to  the  left,  the  other 
internal  and  concave,  which  is  directed  to  the  right,  and  is  applied  to  the 
cardiac  end  or  great  cul-de-soc  of  the  stomach  :  it  also  presents  an  anterior 
■harper  and  a  posterior  blunter  margin. 

The  convex  face  of  the  spleen,  smooth  and  covered  by  the  peritoneum,  is 
in  contact  with  the  under  surface  of  the  left  side  of  the  diaphragm,  and 
corresponds  with  the  ninth,  tenth,  and  eleventh  ribs.  The  internal  concave 
face  is  divided  by  a  vertical  fissure,  named  the  tiilus,  into  on  anterior  and 
poBt«rior  portion,  both  covered  with  peritoneum,  continued  round  the  bor- 
ders from  the  convex  surface.  The  anterior  of  these  two  portions  is  the 
larger,  and  is  closely  applied  to  the  stomach  ;  the  posterior  is  in  apposition 
with  the  left  pillar  of  the  diaphrngm  and  left  suprarenal  capsule.  The 
anterior  border  of  the  spleen  is  thinner   than   the   posterior,   oad   )■   ofte 
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•lightly  notched,  espedalt;  toiraids  tha  tower  put.  The  loirer  end  is  piH]it«<], 
ftitd  is  in  contact  with  the  left  end  of  tha  arch  of  the  colon,  or  with  Um 
transverse  meso-colon.  The  position  of  the  hilus  corrasponda  with  the  liiH^ 
of  Attachment  of  the  g&sti^apleme  omentum.  Along  the  bottom  of  this 
fiiaure  are  large  openings  or  depressions,  which  transniit  blood-vessels,  with 
lymphatics  and  nerrea,  to  and  from  the  interior  of  the  org&n.  In  same 
cases  there  is  no  di-tttnct  fissure,  but  meivlj  a  row  of  openings  for  the 
reisela  ;  and  in  othcn  the  sitaation  uf  the  hilos  is  occupied  by  a  longita 
ilinal  ridge,  iut^mipted  by  the  vascular  orifices  The  peritoneal  conD< 
tions  of  the  spleen  have  been  already  described  (pp.  827  aiid  830). 
portion  of  variable  extent  behind  the  bilun,  and  toward*  its  lower  eni 
will  uinally  be  obeen'ed  deririsg  its  peritoneal  covering  from  the  sao  of  tha 
omentum. 

The  spleen  varies  in  magnilnJe  more  than  any  other  organ  in  the  boily;  and  this 
nnt  only  in  ilifTcrent  subjecle,  )>ut  in  the  same  iadiridiul.  under  different  fanctitiani, 
Bomelimca  appearing  shmnk,  and  at  othcra  being  moch  distended.  On  this  sceounl 
it  la  dlffii^ulL  or  impo^ible  lo  stale  what  are  its  ordinary  weight  and  dimensions  :  in 
the  adult  it  measure)  gcneiallj'  about  a  or  5)  inches  from  tbe  upper  to  the  lower  end, 
S  or  4  inches  from  tbe  anleriar  to  Ihc  posterior  border,  and  1  or  IJ  inch  from  iU 
external  to  iU  internal  BDrTai.'e  ;  and  its  usoai  volume,  according  lo  Knuue.  is  from  9J 
to  15  cubic  inohea.  In  the  grenter  number  of  a  series  of  cases  examined  by  Reid,  it* 
weight  ranged  from  5  to  T  oi,  in  the  male,  and  vas  someirhst  le»  in  tbe  female  ;  but 
even  wben  perrei;ll;  free  from  diHease,  it  may  floctusts  between  1  and  10  ounces.  Gray 
states  tbat  tbe  proportion  of  tbe  spleen  lo  the  Height  of  tbe  adult  body  varies  from 
1 :320  to  1 :10l).  In  the  fcetna  the  proportion  ii  as  1 :  3S0.  After  tbe  age  of  forty  the 
average  weight  gniduallj  dtmini^be;,  so  tbat  in  old  age  tbe  neighl  of  tbe  spleen  is  (o 
Uiat  of  the  body  as  1  :  '<."'<  (]l.  Gray).  Tbe  epedGc  gravity  of  this  organ,  according  la 
Hallcr.  9ismmcrring,  and  Krause,  is  about  I'OtiO,  In  intcrmiltent  and  some  other 
fevers  the  upleea  ia  moeh  dintended  and  enlarged,  rcarbiug  below  tbe  ribs,  and  oR«n 
weighing  as  much  as  IS  or  Si)  lbs.  In  enlnrgement  and  soUdiScalion  it  hu  been 
known  to  weigh  upHards  of  40  Iba. ;  and  it  has  been  fonnd  reduced  by  atrophy  to  the 
weight  of  two  drachms, 

Small  detached  ronndish  nndnks  are  oceasioDally  found  in  the  neighbonihood  ot 
the  spteeu,  similar  to  it  in  substance.  These  are  commonly  named  aaxttory  or 
tupplementnry  apleens  (spleuculi;  lienculi).  Of  tbcse  one  or  two  most  commonly 
oeour,  but  a  greater  numlier,  and  even  np  lo  twenty-tbrce,  have  liecn  met  with. 
Thej  arc  smalt  rounilcJ  maves,  varying  from  the  size  of  a  pea  to  tbst  uf  a  walnut. 
They  arc  uitually  situnted  near  the  lower  cad  of  llie  spleen,  cither  in  the  ga^tro-spliinic 
omentum,  or  in  the  great  omcDtum.  Tbesc  separate  splcnculi  in  the  human  nnbject 
bring  to  mind  the  multiple  condition  of  tbe  spleen  in  some  animals,  ami  also  llie 
deeper  notching  of  the  anterior  margin  of  the  organ  which  BomclimcH  occurs  in  man. 

Slructure. — The  spleen  has  two  membranous  invostmonta — n  serous  coat 
derived  from  the  poritoueum,  and  a  special  nlbugineous  iibro-elaatio  tunio.' 
The  substance  of  tbe  organ,  which  is  very  soft  and  easily  lacerated,  is  of  a 
dark  reddish-brown  colour,  but  ncquirca  a  bright  rod  hue  on  exposure  to 
the  air.  Sometimes,  however,  tbe  substance  of  the  spUoa  it  paler,  and  has 
a  greyish  napvct.  It  nlno  varioa  iu  density,  being  occasjoually  rather  solid, 
though  frLible.  The  subatauco  of  the  organ  consists  of  a  reticular  frame- 
work (if  whitish  elastic  bonds  or  trabecule,  of  an  immense  proportion  of 
blood-vessels,  the  l.trger  of  which  run  in  elastic  canals,  and  of  a  peculiar 
intervening  pulpy  subHtance,  besides  lymphatic  vea^wls  and  nerves. 

The  pcril-jiiait  coat  is  thin,  amooth,  and  &rmly  adherent  to  the  elastto 
tunic  beneath,  but  it  may  be  detached  by  careful  <lissecLiou,  commencing  at 

of  the  hililB.      It  closely  invests  the  aiirfaco  of  the  organ,  except  at 
its  ruQectioQ  to  the  stomnch  ami  dLipliragni,  and  at  tbe  hilua. 

«r  tunic,  much  thicker  and  stronger  thnu  the  serous,  is  whitish  iu 
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OotouF  &uil  highlf  tilastic.  It  ciuinot  be  rubed  from  the  B[>leen,  because  itiit 
bound  down  by  the  trabecule  of  the  subBtaiicc,  with  the  superlicisi  bauds 
of  which  it  if  continuous.  Along  thu  hilus  this  coat  is  reflected  into  th» 
intorior  of  the  Hpleon,  in  the  form  of  olsatic  sheatliB  or  canals,  which  Bur- 
round  or  include  the  large  blood-TCKsula  find  nerves,  and  their  principal 
branches.  These  Rhi'aths  ramtfj  with  tbo  vussulu  wliich  they  include,  and 
their  tiuer  Biibdiviition!!  are  continuous  with  the  trabecular  etiucture.  Tba 
oirangenient  of  the  elastic  sheaths  and  trabecules  ina;  be  ea^ilj  displ^jed  by 
presaing  and  waahing  out  the  pulp  from  s  section  of  the  Bpleen  ;  and  thea 
thejr  are   seen  to  form  a  dose  reticulation  through  the  subBtauce.      Thus, 
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Fig.  610.— VBRTIOAtSlO- 
TIOK  Of  A  .SMatl  SUPBtt- 
riOtit    Pl.HTMJI   or    THE 

Gdhah    Si'Liek   (from 

KslUker).      >. 
u 

Af  peiitunGal  ajiJ  GhroBa 
crivpriiig  ;  ^,  trabcculift ; 
ec,  MalpiKtiiaD  cor  (I  u  sell.' 8, 
in  Due  of  wbicb  tiii  arterir 
it  uen  cut  traniTeruly.  in 
the  olber  1<.>  n  1:1  tuili  Dally  ; 
d,  injected  or Uiriol  twigi; 
Ct  tp\taa-p\i]\',  with  the 
Ti'UODj  s^iaCL'A  aud  the 
fiutxl  s^ietB  tiune,  the 
TeoDM  apacei  all  eam- 
plctcly  full  of  IIimhI  aud 
•omenhat  videi  than  ua- 
toiaL 


Pi«.  aiB. 
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the  proper    coat,    the 

atoatha     of    the     ve«- 

loLi,  andtliu  trabeoulie, 

all  of  a  bighl]'  elastic 

nature,    constitute  a   dibtensible   frameworlt,    which   contains  in  ita   tnter- 

btices  or  areolra    the  vesseli   and  the   rod  pulpy  substance  of  the  spleen. 


Fig.  620.— StCTloH  OF  HiUnwiln 
^rLSEN-Sna^TiRCE  (rram  K6l- 
liker  nflier  a  ptepanUoo  bv 
Billratb).      ± 

Tbe  spleen  bad  been  bardeneil 
ID  eliri^Diie  acid  and  sltMliol.  a, 
Matpighiaa  bodies,  one  rif  iltent 
baviog  an  arter;  dividing  iiilii 
tbrte  twigs  nitijin,  Ibe  other  witjj 
two  artprie^  cut  through  i  h,  tnv- 
beculx ;  c,  arterj  ;  in  the  r*:- 
naiaitig  parU  the  i-lear  apacea  are 
the  cBj.iilary  Teins  of  Billroth, 
the  darker  ODe>  are  (he  ■lonllext 
tcabrculiE  (if  the  spleen -BDbBbiiioc. 


Pig.  «20. 


'heae   fibrous  etructures  are 
all    composed    of    intcrlacttil 

^buudles  of  areolar  tissue  mixed  with  a.   largu  ninount  of  fioe  ebutie  tisBUO. 
In  adiUlion  to  these  elements,  iu  the  spleen  of  the  pig,  the  dog,  aud  the 
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oat,  and  to  a  Bmaller  extent  in  that  of  the  ox  and  sheep,  there  has  been 
found  an  abuudajit  admiitnre  of  plain  mnsculnr  Gbrea,  resembling  those  of 
tbe  middle  coat  of  arteries.  Meissuei  and  W.  Miiller  affirm  tbat  thcj  olao 
fiud  muscular  fibres  in  the  trabecule  and  fibrous  coat  of  the  human  Hpleea  ; 
but  tba  existence  of  such  fibres  is  denied  by  other  observers.  The  cluticitj 
of  the  fibrous  coat  anil  tnLbeculie,  together  with  whatever  amount  of  mtu- 
ouLirity  thoj  may  possess,  renders  the  spleen  capable  of  the  great  and 
sudden  alterations  in  size  to  which  it  is  eubject. 

The  palp  of  the  spleen  is  of  a  dark  reJ^Jish-brown  colour  :  when  preasad 
out  from  between  the  trabeculm  it  resembles  grumous  blood,  and,  like  that 
fluid,  it  acquires  a  brighter  htle  on  exposure  to  the  air.  This  pulp;  sub- 
stance lies  altogether  outside  the  veins,  between  the  branches  of  the  venous 
plexus.  As  shown  by  the  microscope,  it  consists  chiefly  of  numerous 
rounded  granular  bodies,  which  have  a  reddish  colour,  and  are  about  the 
size  of  the  blood  corpuscles.  Their  cohesion  is  very  slight,  and  the  tenni- 
lial  tufts  of  the  arterial  system  of  vessels  are  spread  out  amongst  them.  In 
examining  the  substance  of  the  spleen,  elongated  cauilato  corpuscles  are 
seeu  in  rather  largo  numbers.  And  besides  these  thcro  are  round,  nucleated 
cells,  aud  free  nuclei.  There  are  also  large  cells,  some  of  which  are  nucle- 
ated, and  others  not,  but  both  of  which  contain  blood  corpuscles  in  vwious 
states  of  chunge. 

The  splenic  artery  and  vein,  alike  remarkable  for  their  great  proportionate 
size,  having  entered  the  spleen  by  six  or  more  branches,  ramify  in  its  inte- 
rior, enclosed  within  the  elastic  sheaths  already  described.  The  smallet 
branches  of  the  arteries  run  along  the  trabeculiG,  and  terminate  in  the 
proper  substauce  of  the  spleen  in  amall  tufts  of  capillary  vessels  arranged 
in  pencils.  These  ore  supported  by  fine  microscopic  trabecidie  which  run 
through  the  pulp  in  all  directions.  The  main  branches  of  artery  which 
enter  the  spleen  appear  to  have  few  or  no  anastomoses  within  the  substance 
of  the  organ,  fur  it  has  been  justly  remarked  that  if  one  of  them  bo 
injected,  the  material  of  injection  will  return  by  the  corresponding  v^n 
before  spreading  to  other  parts  of  the  spleen  ;  and  it  only  returns  by 
the  vein  after  injection  of  the  pulp.  The  veins,  which  greatly  exceed  the 
arteries  in  size,  anaiitoraow  frequently  together,  so  as  to  form  a  close  venous 
plexus,  placed  In  the  intervals  between  the  trabecule,  and  supported  bj 
them.      There  is  still  great  difference  of  opinion  as  to  the  manner  in  which 
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Fig.  621.^ — A  Shill  Prkiiibnt  or  i  Fripirxb 
Splmn  IIIIIIJVI1.I.S0  (from  KOUiker).  _L, 

a,  finest  rGticoIam  i  b,  transTDrsslj  cot 
CapUtu7  velna  whlsb  havo  lout  their  epitijeliam; 
c,  tfliDB  ia  which  tha  epllfaelLuia  is  more  or  Iva 
proeerTed  ',  d,  liangitudical  aectioa  of  Lhe  sams, 
t,  a  capillary  reuel  IjLDg  in  the  finest  spknia 
tusae. 


the  arteries  and   veins   are    connected. 

According     to      Gray,     the     capilloriea 

traverse   the  pulp  in  all  directions,  and 

terminate  either  directly  in    the  veins, 

or  open  into  lacunar  spaces,  from  which 

the  veins  ong^ate.    Billroth  and  EoUiker  admit  only  the  direct  termina- 

'   in  veins  ;  Stieda  and   W.  Milller   maintain   that  a.  network  of  Intei^ 

Ur  passages  intervenes. 


^ 
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Malpiyhian  eorpiudu. — On  closely  inspecting  the  HUrfa.oe  of  a  Bection  of 

tbe  GpleeD,  a  number  of  light-coloured  spots  of  varin^ble  bizc  are  geceRklly 

seen.      For  the  most  part  theie  are  eviJoiitlj  the  euds  of  divided  tralieculie 

or  blood- vessels  ;  but  in  the  oi,  pig,  aheep,  and  some  other  animab,  and  also 

in   the   humoiD   subject,  there   are  fouud  distinct  whitieh  vesiculAC-lookiiig 

bodies,  attached  to   the   trabecuis  which  support  the   small  artcriea,  and 

imbedded,  in  groups  of  aii  or  eight  together,  in  the  dark  red  substance  of 

the  spleen.      Theae  smidl  vesicular  bodies,  the  Mulpiyhinn  corpiieclc*  af  the 

I  tfiUcn,  are  capsules,  varying  in  diameter  from  Jjth  to  ('oth  of  an  inch,  and 

I  Consisting  of  two  coats,  the  external  of  which  is  appareutly  continuous  with 

the  trabecular  tissue  supporting  the  arteries.      They  are  filled  with  a  soft, 

whitish,  semi-fluid  matter,  which  contains  mioroscopio  globules,  resembling, 

except  in  colour,  tboae  composing  the  red  pulp  of  tlie  spleen.     Tt  may  b» 

I  remarked,  that  both  these  kiuils  of  globules  are  very  like  the  chyle  corpuscles. 

The  vesicular  bodies  are  attached  iu  groups  to  minute  arterial  brancben  i  ia 

some  of  the  lower  animals  they  arc  sessile,  but  in  the  human  spleen  they  are 

I  pedunculated.     In  all  cases  it  is  established  that  they  are  expansions  of  the 

'  Bheaths  of  the  arteries  ;  those  which   are   sessile  are  placed  usually  iu  the 

angle  of  division  of  two  arteries,  and  are  formed  by  expansion  on  one  side 
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Fig.  622. — Vxinoniis  Cobposolks  of 
tat  Doa's  Sfleek  (from  Eiiltlker}.  1 

Th>  ligare  ahown  a  portion  of  a  aroall 
arteiy,  to  one  of  tbe  tviga  ol  which  tbg 
llal|jijliiaQ  corjionclflfl  are  atlactiEd. 

only  of  the  vosaola  on  which  they 
are  placed  ;  those  which  are  pe- 
dancntntcd  are  pierced  by  the 
artery  an  which  they  are  placed, 
the  expanded  sheath  having  been 
diffused,  as  it  were,  iu  the  cap- 
nile,  round  the  vessel  {Stieda  and 
Benle).  Their  walls  pass  gra- 
dually into  the  pulp  on  the  out- 
side, and  on  the  inude  into  the 
contents  of  the  follicle  (Busk  and 
Huxley).  Capillaries  likewise  are 
found  within  them. 


The  lymphatic  tcsjeIb  of  the  ipleen, 
according  LoCniikahaQkand  Alaacagnir 

form  sanperScial  and  a  deep  set.  The  HOperGrial  EGtsppesrasanetwork  beneath  the 
leroua  mat,  receive  oct^aKitinal  branf^hea  from  the  sabBlnn'^e  of  the  aplrcn,  an<l  run 
towards  tho  hllus,  Tho  deep  lymphatics  sc^ompuoy  Ibc  blood -Tegaels,  and  emerge 
with  them  at  the  bilas,  whenra,  uommunicBtiiien'iTli  the  «uperfidal  act,  thej  proceed 
along  the  gaatro-apleaii:  omentum  la  the  neighbouriDg  lymphatic  glanrla  :  the  mode 
In  whkh  ijiey  commence  in  the  apleon  is  unknown.  The  iympbatira  ol  the  human 
splevn,  at  leaj^t  tho  Buperficiul  ^et,  ore  alluwed  by  all  Ui  be  very  difficult  to  inject. 
Bat  even  in  the  domestic  animals,  in  vbicb  the  proueaa  is  usually  more  successful, 
recent  abaerTcrs  bsve  not  been  ao  fortunate  as  Cmikshank  and  Moscagni. 

The  splenic  ii'rres  derived  from  Ihc  solar  plcius,  Butrouml  and  ncconipnny  the 
splenic  artery  and  its  branchei>.  They  hate  bean  traced  by  Itemak  deeply  iut«  the 
interior  cf  Uie  organ. 
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Cfea  Mbwing  worlia  on  the  iptwD  ma;  be  reTemd  to . — Gaj,  Btiwlwi  imI  Cm 
of  tL«  S^c«ii,  \9H:  Ktudcn,  in  Uoudur's  Ann^  ;  Boik  ud  Hul^  •■  Ik* 
M*l;>lKbUii  BodiM,  lu  the  AycJenbuD  Societj's  tmuUtion  of  ESBaer's  Hjm^i;: 
alw  Hiuilcr  in  Mirr.  Jour,  U.  p.  74 ;  UUlroth,  In  Zeittda.  t  Wiiw A.  ZoaL,xl 
p.  33S  :  W.  Mullor.  L'aWril.  fuin.  Bnu  dcr  Mils,  18S5.  Sii«d>, in Tinh**^  ArAir, 
sjtir,  p,  MO,  an  ftbulnct  uF  nlitcli  In  given  ixi  Mcdico-Chtr.  Ber-,  Octohov  im. 

I/mlopmrnl, — Tha  tjilncn  a[>[>ciin  in  tlic  ftetus,  aboDl  Uie  wmlkar  cigMk  ««ik. 
Ml  lb«  llrfl  (Ula  of  Ibo  tlUnlcil  part  uf  Ibc  aliiuenUry  lube  or  ilomach,  aad  cIhb  la  ika 
nuHlMDt  of  Ihs  [mncrew,     ily  tbo  tvnlh  week  U  forma  n  diatinet  UafaMd  ba4f 

filsMtl  >t  tlin  t[ioit  uiiil  ufthv  Kioiiiuclt.     ACfcr  biri.h  it  iDcroMs  imjndy  B  iiaa  i  ■*! 
n  ■  clilt'l  a  fiiw  wci-ka  old,  ll  Iim  altjiincd  tlie  Buac  propartiontl  iro^t  to  tM  Iwtj 
M  lu  tbo  ktlull.    I'bia  organ  la  peculiar  to  Tcrtebrnte  aninuiU. 

0RQAN8  OF  RESPIRATION. 
TilK  nriinna  of  rnspirntion   cniisigt  of  tha  thorax  (olreadjr  detoAwd),  tk« 
Uryiix,  lhi<  trtichnn,  niiJ  tbo  liiiiga.      Tha  larynx,  affixed  to  the  nppcr  mm!  of 
the  wiiidpipo,  !■  ii'it  cmly  the  entrance  fur  air  into  the  raapiratory  argmna  from 
tko  Jlluirjiii,  but  ohKi  tho  organ  of  voioo,  uid  will  be  deacribed  Utec 

THB  TKACaUA  AMD  BBONCEt. 

Dw  traAia  or  windpipi^,  the  oommou  air  pasoago  of  both  lllI)0^ 
Optn  inbe  vliioh  oommunoei  at  tbo  laryux  above,  aud  divide*  beloi 
two  ■niullur  tiiliuH,  tlio  rijiht  and  the  left  brcmobuB,  oua  far  each  lung. 

'I'lio  tracbiia  ii  placod  in  tbo  miildle  plane  of  the  body,  and  extends  from 
tho  I'twor  bciriior  of  thu  cricoid  oartilngo  of  tbo  larynx,  on  a  level  with  the  fifth 
cvrviuikl  vurtobra  in  llie  nouk,  t^i  a  pliice  opposite  the  third  dor»al  Tortcbm  in 
tho  th'irnx,  wlii'ri.i  it  in  croiHud  in  front  by  the  arch  of  the  aorta,  and  at  or 
iiuniudiatoly  IhiIuw  tbat  ]juint  it  bifuroates  into  the  two  bronchi.  It  usually 
uiatuuroa  fruin  four  iniho*  to  four  iuchcB  and  a  half  in  length,  and  from 
three-quartora  of  an  inoh  to  ouo  inch  in  width  :  but  its  length  aud  viilth 
are  liable  to  continual  variation,  ncoording  to  the  insitiou  of  tha  laiyoi  and 
tho  direction  of  tlio  iicck  ;  moreovor  it  usually  widens  a  little  at  its  loirer 
and,  and  itn  diiunatov  in  ulirnya  grooter  in  the  nikle  than  in  the  female^  In 
IVont  aud  at  tbo  aides  the  trachea  ia  rendered  cylindrical,  firm,  and  rcaiftiuit 
by  a  BorioB  of  cnrtilaginoua  rings  ;  IheHo  however  Are  de&cient  behind,  so 
tbat  tho  poateiior  portion  in  flattoDod  and  entirely  membranous. 

The  trachea  is  neai'Iy  overynbero  invested  by  a  loose  areolar  tisBue, 
abounding  in  ulantic  fibres,  and  it  is  very  movable  on  the  surrounding  parta. 
lioth  in  the  neck  and  in  the  thorax,  it  rests  behinil  ngoinxt  the  cesopbagot, 
which  intorvenoB  botwoon  it  and  the  vertebral  column,  and  towards  its  lower 
part  projects  somewhat  to  its  left  eide.  The  recurrent  laryngeal  aerve» 
ascend  to  the  larynx  on  each  Hiilo  in  the  angle  between  these  two  tubviB. 

In  the  neck  tbo  trachea  is  situated  between  the  common  carotid  artoriea  ; 
at  its  upper  end  it  is  embraceil  by  the  latornl  lobes  of  the  thyroid  bodj,  the 
middle  part  or  isthmus  of  which  lies  across  it  just  below  the  larynx.  It 
Ib  covered  in  front  by  the  etemo-tbyroid  and  atomo>hyoid  mufclos,  between 
which,  however,  there  is  lefl  an  elongated  lozenge -shaped  iuterfal  in  the 
middle  line  ;  this  interval  ia  covered  in  by  a  strong  process  of  the  deep 
cervical  fascia,  while,  more  superficially,  another  layer  not  so  strong  crosaet 
between  tho  Btemomasloid  muBcles.  The  inferior  thyroid  veins  and  the 
arteria  tkyroidui  imii,  when  that  rossel  exiata  (p.  340),  also  lie  upon  it« 
anterior  surface  ;  whilst  at  the  root  of  tbo  neck,  in  the  opistemal  notch,  the 
'  nominate  artery  and  the  leit  carotid  pass  obliquely  over  it  as  they  Ascead 
iiD  its  sides. 
I  the  thorax,  the  trachea  is  covered  by  the  first  piece  of  the  etemum, 
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together  witli  the  aterao-thyroid  luid  stemo-hyoid  muBclcB  ;  luwer  down,  by 
the  left  inuoiniiiat«  vuin,  thun  by  the  commen cement  of  thu  iniiomiiiBite 
artery  and  left  carotid,  which  pais  round  to  ita  Bidtm  ;  aext  by  the  arch  of 
the  aorta  and  the  deep  cardiac  plexus  of  nerves,  and  quite  at  its  bifurcation, 
by  the  extremity  of  the  pulmonary  artery,  where  it  divides  into  itn  right  and 
left  branches.  Placed  betweun  the  two  plciurie,  the  trachea  is  coutaiue-t  in 
the  posterior  mediastinum,  and  haa  ou  its  right  Hide  the  pleura  and  pneumu- 
gastric  iitrve,  and  on  the  left,  the  left  carotid  artery,  the  pnaumo-gastiio  and 
ita  recurrent  branch,  together  with  aome  cardiac  nerves. 


P 


Kig.  623. — OoTLrNK  showibg  inK  Oemii-  Fig.  623. 

BIL    PoKH    t'r    THE     LlRIKX,     TaiCrUSA. 

ixu  Bhoitoui,  m  siiH  vhou  BErunL  ^ 

h,  the  great  oornu  uf  tlie  hjoid  bone  ;  t, 
epiglottis  \  t,  tnperior.  and  f,  inferior 
cicaa  of  the  tbjroid  Rtrtilage  ;  e,  middle 
nf  the  cricoid  cartilage;  tr,  the  trauhi-a, 
fihowiDg  aixteeo  cartil.i^inoua  rings  ;  b,  thu 
right,  and  U,  the  left  bronchuB. 

The  right   and   Ufl  broneM   com- 

Tuence  at  the  bifurcntion  of  the 
trachea  and  diverge  to  reach  the  cor- 
responding lunga.  Tliey  differ  from 
each  other  in  length,  width,  direc- 
tion, and  connection  vrith  other 
parts.  The  right  bronchu.'i,  wider 
but  shorter  than  the  loft,  measuring 
about  an  inch  in  length,  passes  out- 
wards almost  horizontally  into  the 
root  of  the  right  lung  on  a  level 
with  the  fourth  dorsaJ  vertebra:  it 
is  embraced  above  by  the  vena  ozygos, 
which  hooks  forwards  over  it,  to  end 
in  the  vena  cava  anparior ;  the  right 
pulmonary  artery  lies  at  first  below 
it  and  then  in  front  of  it.  The  le/t 
bronchua,  smaller  in  diameter,  but 
longer  than  the  right,  being  nearly 
two  iiichea  in  length,  inclines  ob- 
liqnely  down  ward  a  and  outwards 
beneath  the  arch  of  the  anrta  to 
reach  the  ruot  of  the  left  lung, 
which  it  enters  on  a  level  with  the 
fifth  dorsal  verttbr^,  that  h,  about 
an  inch  lower  than  the  right  bron- 
chus. The  left  bronchua  crosses  in 
front  of  the  coaophagua  and  deacend- 

jog  aorta  ;  the  arch  of  the  aorta  turns  backward*  and  to  the  left  oTer 
it,  and  the  left  pulmouary  artery  liea  first  above  it  and  then  on  its 
anterior  surface.  The  reinitining  connections  of  each  bronchus,  as  it  liea 
within  the  root  of  the  corresponding  lung,  and  the  mode  in  which  it  sub- 
divides  there  into  bronchia,  will  be  hereafter  dcacribed. 

In  form  the  bioncbi  exactly  resemble  the  trachea  on  a  smaller  scale 
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ORGANS  OF  RESPinATION. 


tbejr  are  rounded  and  firm  in  front  and  at  tba  uUes,   nhere  they  are  pro- 
vided with  imperfect  cartUa^oua  rings,  and  they  are  flattened  and  men 

biaooUH  behind. 


Stnmturt  of  the  Trachta. 

The  trachea  proRonta  for  consiileration  the  olastio  Framework  of  incomplete 
eartilaginouB  rings,  layera  of  fibrous,  mueoular,  and  elastic  substaaoe,  and  the 
liniTJg  mucons  meoibraiie,  with  glauda. 

The  carlilagat  und/hrnus  meriifcranc — The  cartilages  are  from  usteen  taT 
twenty  in  number.  Each  presents  a  curve  of  ratlier  more  than  Iwo-thirda 
of  a  circle,  resembling  the  letter  C  The  depth  from  above  downwards  is 
from  one  line  and  a  half  to  two  lines,  and  the  tbiciiness  half  a  line.  The 
outer  surface  of  each  is  flat,  but  the  inner  surface  is  convex  from  above 
downwards,  80  as  to  give  gmator  thickness  in  the  middle  than  at  the  upper 
and  lower  edge.     The  cartilages  are  held  together  by  a  strong  fibrona  meio- 
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Fig.  B2*. 
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Fig.  824.^0[HT.niB  snuwnto  rnt 
Qehbrsi.  Feme  o»  tbe  LjinrKt, 
Trai^iiei,    and    Skokdbi    xa  saaa 

raoU  BEDiBD.        ^ 

A,  prent  oornii  of  Ibe  bjoid  bone  ;  t, 
superior,  nod  t',  the  iuferiar  coma  of 
the  thyroid  cartila^  ;  ^  tteepig1t?tti4f,  ' 
n,  points  t^^  thi;  \-acV  oF  both  the  uy-j 
ten  Old  cartilages,  iiliicliaresnrnioniited'l 
bj  the  coriLicuts  ;  e,  the  middle  ridgwl 
on  the  back  nf  the  cricoid  cartiUge ; 
tr,  thfl  posterior  membniDOas  put  uf 
the    tmchca ;   b,    I/,    i%ht   and    left 
bronohi. 


brane.  This  membrane  is  eUstic 
and  extensible  in  a  oertain  de- 
gree, and  not  only  occupies  Iho 
intorvala  between  the  cartilages, 
but  is  prolonged  over  their  ontcr 
and  inner  surfacea,  so  that 
they  are,  as  it  were,  imbedded  . 
in  it.  ^H 

The  layer  corering  the  onler  ^H 
side  of  the  rings  is  stronger  than 
that  within  them,  and  from  this 
circumstance,  together  with  the 
roundness  of  their  inner  surfacaa, 
they  may  bo  felt  more  pro- 
minently on  the  interior  than  on 
the  exterior  of  the  trachea. 

The  cartilages  terminate  ab 
ruptly  behind.  At  the  back  of 
the  trachea,  where  they  are 
altogether  wanting,  the  fibrous 
membrane  is  continued  acrovs 
lietween  their  ends,  but  it  ia  here 
looser  in  its  texture. 
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The  firat  or  highest  oartilage,  which  is  comiectecl  hy  the  Itbrou.^  membriuie 
with  the  tower  mai^tin  of  the  criooid  oartiluge,  is  brooiler  thnn  the  rest,  nail 
in  ofteii  diTidod  ttt  one  end.  Somctimuit  it  coaloHCOs  in  a  greator  or  less 
extent  with  the  criooid  or  with  the  Huccee<iiDg  caitilage.  The  luwost 
cartil&gQ,  placed  at  the  bifutcatiou  of  the  trachea  iiito  the  bronchi,  is  peuuhiir 
in  shape  ;  its  lower  border  being  prolonged  dowuwarda,  and  at  the  same  time 
bent  backwarda  bo  aa  to  form  a  curved  projection  between  the  two  bronchi. 
The  cartilage  next  above  this  is  abghtly  widctittl  in  the  middle  line.  Some- 
timcB  the  extremities  of  two  adjaouut  otrtilageH  are  united  together,  and  not 
unfrequentlj  a  cartilage  is  divided  at  one  end  into  two  short  braochen,  the 
opposite  end  of  that  neit  it  being  likewise  bifurcated  so  as  to  maintain  the 
parallelism  of  the  entire  series.  The  use  of  theee  cartilaginous  boops  is  to 
keep  the  trachea  opsn,  a  condition  essential  for  the  free  passage  of  air  into 
the  lungB. 

Maacular  Jihrta. — Between  the  fibrous  and  the  mncoiu  membrane  at  the 
posterior  flattened  part  of  the  trachea,  there  is  found  a  continaous  pale 
reddish  layi^r,  consisting  of  unstriped  muBculor  fibres  which  pass  scroBH,  not 
only  between  the  posterior  extremities  of  the  cartilages,  but  opjKisite  the 
intervals  between  the  rings  also,  and  have  the  power  of  diminishing  the  area 
of  the  tube  by  approximating  the  ends  of  the  cartilages.  Those  which  are 
placed  opposite  tlie  cartilages  are  attached  to  the  ends  of  the  rings,  and 
encroach  also  for  a  short  distance  upon  the  adjacent  port  of  their  inner 
surface. 

Outside  the  transverse  fibres  are  some  small  fasciculi  having  a  longitudinal 
direction.  These  arise,  by  minute  tendons  of  elastic  tisiiue,  in  part  from  the 
inner  eurfoce  of  the  end  of  the  tracheal  rings,  and  in  port  from  the  external 
fibrous  membrane. 


Fig.  eas. 


Pig.  825— Cilhtbp  EflTHEUim 
nr  Tin  Kesfioatobi  Uuoods 
UEUBams. 

A,  vertical  SKtioQ  oF  the  epitbe- 
liiil  lining  of  tbe  buman  wiodiiiii: 
(from  KiilUXcr).  '-^  a,  b,  sub- 
jacent membrane ;  c,  loweit  or 
apheroiOal  cella  ;  d,  middle  or  otnl 
mils ;  e,  gnpeificial  eUogited  uiJ 
ciliated  cells. 

B,  sepotate  oalumDar  and  ciliated 
gpithelial  cells  from  tbe  htunaa 
naial  memliiane.     ™ 


Elastic  Jibrts. — Situated  im- 
mediately beneath  the  tracheal 
mucous  membrane,  and  ad- 
hering intimately  to  it,  are 
numerous  longitudinal  fibres 
of  yellow  elastic  tissue.  They 
are  found  all  round  the  tube, 
internal  to  the  cartilages  and 
the  muscular  layer,  but  are 
much  more  abundant  along  the  posterior  membranous  part,  where  they  are 
principally  collected  into  distinct  longitudinal  bundles,  which  produce  visible 
elevatious  or  flutings  of  the  muoous  membrane.      These  hundlea  are  par- 
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ticukri;  utrang  utd  niiinwijwi  oppoal*  tfc*  HfiiMina  tt  &  tratV*.  The 
clwtic  loiigitu'iin&l  Gbr«a  aerre  U  nrtat*  tfce  wih^ife  t»  IB  <«U— ly  mm 
tftcr  it  bu  becD  RtrL-t<^cd  in  the  iineHam  of  Urn  baigtk. 

Tbt^nJe. — Tbe  liii  tin  ii  jiiiiiiili  i  ■illi  iiiij  ■■■■iiiM  ■■iiiiMihafc, 
Um  omstant  Kcretioi)  from  ilnd  tcr?ca  to  lihinl*  ito  iM^nal  wmCmk 
The  largest  of  tha«  gUndt  tkre  small  loasJilh  IwUeafar  bnJic^  -r'Tv'ri  at 
tlio  liack  put  of  tbe  tabe,  l^g  cloae  open  lb*  ooUr  «wfcee  of  lb*  fifa(««i 
lar<^r,  or  occupjing  little  rpcecM*  fomcd  betwtea  it*  McAn :  tfaeae  «n 
oonipooticl  glaitd*  i  lliiii  i  n  ii  f  iij  ilmti  f  ftirwMihlwtrmilhi  ■nwlii 
Abm  aod  open  on  the  mncotu  BM9Dbnii^  wbctv  MhitaJM  of  — ^— *- 
orifiora  KTB  perceptible.  Olber  BitnilBr  bat  mawBat  ^ladi  an  tanmd  vpam 
Uid  within  the  fibrous  membmne  between  tk  artfligiMD^  ri^pk  lartlj. 
there  appear  to  be  rtill  Mualltrr  glandi  Ijing  dtw  liwiwtli  tbe  ■ommb 

OOkt. 

The  (niir'itii  TnrmtrarK. — This  is  nronth  and  of  k  jale  pbdnib  white 
colour  in  health,  tboogb  when  oongected  or  ioJUmed,  it  Weo^NS  nt- 
U>nMi1y  purple  or  crimson.  U  is  covered  with  a  cilisted  oolmiinr  «|Hlfatlnns, 
thf  vibrotilu  movements  of  wbidi,  u  may  1«  b«Bt  mvu  at  tbt  bnck  «f  the 
trni^hi's  of  an  niiima],  ti'iid  to  drire  tbe  iiiuo'>us  iccretiao  apwaidi  tawwh 
tlie  hiryni.      The  epithelium  h  Htrati6^,  oral  nucleated  eelk  bang  ifiiifniiiii 

',  seviTii)  rown  drvp,  beucnth  tlic  rolnmnar  M-IU  which  bear  tbe  <ilit. 

•  Vt"il>  "till  Ncrrri. — The  arteries  of  the  tnuhea  ar«  priBdiaUlT-  dniTtd 

frotji  the  inrurior  thyroid.  Tbe  larger  branches  nin  for  some  distance  loogi- 
tiKlfitnlly,  and  tlitri  form  a  luperficial  plexus  with  rotmiled  m»lies.      Tk 

I  voJiiR  imlitr  tlio  ailjntwiit  pli-xnscn  oF  the  thymiil  Teina.      The  nervea  ooom 

from  the  truijk  aiiil  recurrL-iil  brnLJcbea  of  the  pneama-gastric,  a&d  from  tbe 
sjriHpalhetiu  nyiilDlu, 

Slruetttre  of  tht  BnmcAi 

Tho  goitpral  utruaturc  of  tha  bronchi  cori'eapoiids  with  that  of  tbe  baoltea 

in  ovury  parli'iubir.      Their  carlUa/finMts  ring?,  which  resemble  thoae  of  tbe 

I  trnobeo  in  Ijciug  inijwrfect  behinil,  ore,  however,  shorter  anJ  narrower.    The 

niimbor  of  ringa  iu  thu  right  lirouchuK,  variei  from  six  to  eight,  wMkt  in  tlie 

left  tlio  iiuirilier  in  from  nine  to  twelve. 

Tlie  bronchi  are  HUppIied  by  the  bronchial  arteries  and  veiiia,  and  Uw 
BWM  are  from  the  sauo  source  an  th<)se  of  the  trachea. 

I  THB   LCNOS  AVD   PLSUS^E. 

''  T}ie  tiingii,  placed  one  uii  the  right  aud  the  other  on  the  left  of  (he  heart 

I  and  liirgo  vesneli,  occitjiy   by  far  the  larger  pnrt  of  tlie  cnvity  of  the  ohMt, 

aud  dniiiig  iiro  nre  idiviiyH  in  accurate  contact  with  the  internal  surface  of 

itR  wall.      Kacli  lung  is  attnclied  at  a  comparntiTcly  small  part  of  its  inner 

I  or  niiiilian  HUirni^u  by  n  [niit  u»nicd  the  muf,  und  by  n  thin  membranous  fold 

L which  ia  coiitintitHl  duHnuartla  from  it.      lu  other  directions  the  lung  is  free 
nud  il*  HurFnui  is  alosoly  oovvred  by  a  Eierous  membiiiuo,   belonging  to  itself 
and  to  Uiu  corru  upon  ding  aide  of  the  thonui,  and  uaued  ocoordiugly,  tbe 
right  or  left  pleura. 
; 


TBE   FLSXias. 


The  pUum  an  two  independent  serous  mHrnbraues  forming  two  fihnt  saw, 
quite  di8ti[ict  from  encb  olhor,  which  line  Iho  right  and  loft  titles  of  the 
tboracio  cavity,  form  by  Uiuir  approumation  in  the  middle  line  the  mediae 
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tiiut  partition,  mnd  ve  reSecteil  oach  upon  the  root  and  over  the  entira  free 
Hurface  of  the  correspoading  lung. 

Encb  ploura  cotisUti  of  a  viietral  and  a  parietal  portion  :  the  visceral 
portion,  pleMra  pulmnnalis,  coveDi  the  lung  ;  and  the  parietal  portion  Unea 
the  ribs  and  intercostal  spaces,  pleitra  coilatif,  eovers  the  ujipar  convex 
surface  of  the  dinphrogrD,  eoters  into  the  formation  of  the  mediastinum,  aud 
is  reflected  on  tho  sides  of  the  pericardium. 

The  tneiUnaiiiium  or  [urtittoD  between  the  two  pleural  onvities,  is  formeit 
by  the  reflection  of  each  pleura  from  the  anterior  wall  of  the  chest  bauk- 
warda  on  the  pericardium  to  the  root  of  the  lung,  and  from  the  back  of  the 
root  of  the  lung  to  the  vertebral  column.    Its  division  into  anterior,  middla, 

Fie.  flC8. 


'  Fif.  824, — TntK^viniE  SEarron  or  tuk  Che^t  vi  a  FtKiL-a,  iLLUstsATixo  tub  IicrLiM- 
tlons  or  THE  fESUiKDiuii  iKd  PlIUbji  (after  Liuchka  and  from  lutare). 

The  akf  tch  ropreseiilB  Lhe  ap[i«r  sarfai^  of  the  lower  lectioi) ;  the  diriiion  is  ciirricit 
nearl;  in  a  horiiDntal  plane  on  a  lerel  with  the  iiitenal  in  frunt  between  the  hdh  ami 
fl^ith  ribs,  jr,  the  sternum  i  c,  the  hody  of  the  sei^entb  J^^cbiiL  vertebra  ;  A.  the  right, 
aniL  ft,  the  left  ventrjcle  ;  s.  the  tusr^phji^an  ;  pn,  the  left  pueomogiutrie  nerve  ;  neftr 
these  letters  reap^ttveij,  the  toat  of  the  right  and  left  laogn;  the  right  pneumognstric 
oerre  U  behind  the  ce.iophagui ;  a,  the  aotla  ;  v  a,  the  leaa  Hijgus ;  d,  Iboracid  duel ; 
I,  the  cardiac  pcricardiuui ;  'i,  the  eiternil  periijordinm ;  3',  the  earit;  uf  the  peri- 
cardium ;  3,  the  pnlnionnrf  pleura  i>.-u»ing  over  the  nurrose,  snd  reflected  at  the  roota 
of  the  lungs  ;  3',  their  cavity,  and  on  the  right  side,  the  rejection  at  tho  media4tinam  to 
the  aurf^ice  of  the  pericariliuin  ;  4,  the  extern  d  ur  coiital  pleura  ;  e,  e,  the  ivalls  of  the 
cheat  iuelosing  the  riU,  pectoral  mimelea,  &«. 

and  posterior  rao  liastina,  and  the  position   and  oontonts  of  each,  have  been 
alroftdf  deacribed  (p.  291), 
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THE  I.UNOa 


At  llie  root  of  each  lung  which  is  enoloaed  by  its  own  plean,  the  TiaMTal 
and  poriBlal  poi-tioua  of  this  membrane  are  continuous  witb  each  other ;  and 
ooDiuiencing  immQii lately  at  the  lower  border  of  the  root,  tber«  is  fonoil  a 
triangular  fold  or  duplicature  of  the  Berous  membrane,  extanding  verticallT 
between  the  inner  iturfnco  <j!  the  lung  and  the  posterior  mediaBtinnm,  aad 
reaching  down  to  the  diaphragm,  to  which  it  is  attached  by  its  extremity  ; 
this  fuhl,  which  serveB  to  attach  the  lower  part  of  the  lung,  is  named  U^- 
'mentum  latum  pulmonU. 

The  upper  part  of  each  plenra,  which  receives  the  npex  of  the  ooTreBpond- 
ing  lung,  projects  In  the  form  of  a  cul-de-sac  through  the  superior  aperture 
of  the  thorax  into  the  neck,  reaching  au  inch  or  even  an  inch  and  a  half 
above  the  miirgiu  of  the  lintt  rib,  and  pacing  up  uuder  cover  of  the  scaleni 
iQUVcles, — a  siuall  slip  of  which,  arising  from  the  transveiM  process  of  the 
laot  cervical  vertebru,  is  deurlbed  by  Sibsoo  as  expanding  into  a  dome-like 
apODijurosis  or  fascia,  wbich  covers  or  strengtheus  the  pleural  cul-de-sac,  and 
is  Attached  to  the  whole  of  the  inuer  edge  of  the  first  rib.  The  right  pleura 
ia  gouorally  stated  to  reach  higher  in  the  neck  than  the  left,  but  in  twenty 
ohservations  rt^'onicd  by  llutchiuson,  the  right  lung  was  higher  iu  tea  caaes, 
and  the  left  iu  eight,  whilst  in  two  the  height  was  equal  on  the  two  udea. 
Anteriorly  the  pleural  sacs  of  opposite  sides  come  nearly  or  altogether  into 
contact  behind  tha  Focotid  piece  of  the  sternum,  and  continue  so  for  some 
dintauoe  ;  but  opjiosite  the  lower  end  of  the  sternum  the  right  pleuia  passes 
beyond  the  middle  line  or  reninins  close  to  it,  while  the  left  recedes  to  a 
variable  diutatice  from  the  sternum.  luferiorly  the  pleurce  do  not  pass  quit« 
down  to  the  altachmentH  of  the  diapliragm,  but  leave  a  portion  of  its  circum- 
fereuce  iu  contact  witli  the  costal  parieteit.  Owing  to  the  height  of  the 
diaphragm  oii  the  right  side  {oorrospouding  with  the  greater  convexity  of 
the  liver),  the  riglit  pleural  sac  is  shorter  than  the  left  ;  it  is  at  the  same 
time  wider.  Accordiug  to  Luxclika  the  ri^ht  pleura,  opposite  aline  descend- 
ing from  the  axilla,  reaches  down  to  the  lower  border  of  the  ninth  rib, 
while  the  left  pleura  in  the  same  transverse  vertical  plane  reaches  to  tha 
lower  border  of  the  tenth  rib. 


Slradure. — Tlic  pl«ura  possesses  the  osasl  characters  of  seraos  membrane.  The 
costal  part  of  the  niembranB  ia  tlio  lliiuko^t,  anil  inaj  be  esBlly  raised  from  lUe  ribs 
anil  iqlercoftal  sjiacca.  It  is  ntrcngtlicnnl  in  ihcHC  nllnatinuB  \iy  a  luver  of  eul>Ben)ii9 
areolar  tiaaue  o(  connirlerabic  ihii'knu.'W.  tin  tlio  pcricanlium  anil  diaphragrn  Ihc 
pleura  in  thinner  and  more  Urmly  adherent;  but  it  iu  thiuueet  und  Icoitt  easily 
detaehcd  upon  llie  Hurfoce  oT  the  lungs. 

LuHchka  has  ileacribod  nerves  in  this  membrane,  with  fine  and  coarse  fibres,  which 
arc  traecnhle  to  llio  plirciiic  and  sy  in  pathetic.  Kiitlikcr  Btutes  that  in  the  plcaia 
pulmonalU  of  man,  braui'huii  of  nerves  may  be  neon  oceompanying  the  ramificationa  of 
the  bruni^hjol  arlerioa. 

THB    tVHC.S. 

Form. — Each  lung  is  shaped  somewhat  like  a  cona,  having  its  base  turned 
downwards,  and  its  inner  side  much  flattened.  The  buse  is  broad,  concave, 
and  of  a  seuiiliiiiar  form,  and  rest^  upon  the  arch  of  the  diaphragm.  It  ia 
bounded  by  a  tliin  margin,  which  is  receivetl  in  the  angle  between  the  ribs 
and  the  diaphraijm  ;  and  it  reaches  milcli  lower  down  behiud  and  at  the 
outer  side  thau  iu  front  and  towards  the  middle  line.  Tlie  apex  forms  a 
blunted  point,  and.  as  already  mentioned,  reaches  into  the  root  of  the  neck, 
re  the  margin  of  the  first  rib,  where  it  is  separated  from  the  first  portion 
a  anbdavian  artery  by  the  pleural  membrane. 
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The  oiilfr  tiirfiKf  of  the  luDg,  whicli  moves  npoo  the  thoracic  pariettB,  i» 
smooth,  co[ivel,  &ui)  of  great  extent,  correBpODdiiig  with  the  arches  of  the 
ribs  and  costal  cartilagus.  It  is  of  greater  Uepth  behinJ  than  in  front.  Tho 
posterior  border  is  obtuse  or  rounded,  ami  is  received  into  the  deep  groove 
formed  bj  the  ribs  at  the  side  of  the  vertebral  coluum  ;  measured  from  above 
dowDvards,  it  is  the  deepest  part  of  the  lung.  The  anleriar  border  is  thin 
aud  overlaps  the  pericardium,  foroiing  a,  sharp  margin,  which  touches  the  sidea 
of  the  anterior  mediastinum,  anit,  opposite  the  middle  of  the  sternum,  is 
separated  during  inspiration  from  the  corresponding  margin  of  the  opposite 
luug  only  by  the  two  thin  and  adherent  layers  of  the  mediastinal  septum. 
The  iiiiKfr  sar/acc  is  concave,  and  in  part  adapted  to  the  convex  pericardium. 
Upon  this  surface,  somewhat  above  the  middle  of  the  lung,  and  cousiderably 
nearer  to  the  posterior  than  the  anterior  border,  is  the  root,  where  the  bronchi 
and  great  vessels  join  the  lung.  Each  lung  in  traversed  by  a  long  and  deep 
fissure,  which  is  directed  from  above  and  behind,  downwards  and  forwards. 
It  comtnencas  upon  the  jiosterior  border  of  the  lung,  about  three  inches  from 
the  apei,  and  extends  'ibUquely  downwards  to  the  anterior  and  inferior 
angle,  peuetrntiug  from  the  outer  surface  to  within  some  inches  of  the  root 
of  the  organ.  The  upper  lobt,  the  portion  of  lung  which  is  situated  above  this 
fissure,  IB  smaller  than  the  portion  below,  and  is  shaped  like  a  coue  with  an 
oblique  base,  whilst  the  lower  and  larger  lobe  is  more  or  less  quadrilikteral. 
In  the  right  hmg  there  is  a  second  and  shorter  Bssiire,  which  runs  forwunlH 
and  upwards  from  the  priaoipEil  fiKsure  to  the  anterior  nmrgin,  thus  markiug 
off  a  third  xmall  portion,  or  muhtle  lube,  which  appears  like  an  angular  piece 
separated  from  the  anterior  and  lower  part  of  the  upper  lobe.  The  left  lung, 
which  has  no  sucli  middle  lobe,  presents  a  deep  notch  iti  its  anterior  border, 
into  which  the  apex  of  the  heart  (enclosed  in  the  pericardium)  is  received. 
This  notch  is  formed  by  the  rapid  retreat  of  the  anterior  margin  of  the  upper 
lobe  from  the  middle  line,  opposite  the  lower  half  of  the  sternum  ;  white  in- 
feriorly  a  tongue-like  process  of  the  lower  lobe  usually  projects  sliijhtly  iu wards 
towards  the  middle  liue.  Besides  these  differences  in  form  which  distinguish 
the  iungs,  it  is  to  be  noteil  that  the  right  lung  Ls  shorter,  but  at  the  same 
time  wider,  than  the  left,  the  perpendicular  measurement  of  the  former  being 
less,  owing  to  the  diaphragm  rising  higher  on  the  right  side  to  accommodate 
the  liver,  whilst  the  breadth  of  the  left  Iniig  is  uarrowe<l,  owing  to  the 
heart  and  pericardium  eucroaehing  on  the  left  half  of  the  thorax.  On  the 
whole,  however,  as  is  seen  on  a  comparison  of  their  weights,  the  right  is 
the  larger  of  the  two  longs. 

At  the  apices  and  posterior  borders  the  extent  of  the  lungs  accurately  cor- 
responds with  tbat  of  the  pleural  soat  which  contain  them,  but  at  tlie  anterior 
and  inferior  margins  it  is  not  so  :  the  anterior  margins  pass  forwards  most 
completely  between  the  mediastinal  and  costal  pleura  during  inspiration, 
and  retire  to  a  variable  degree  from  between  them  in  expiration  ;  and  in 
like  manner  the  inferior  margins  descend,  during  inspinktion,  between  the 
costal  and  diaphragmatic  pleurie,  while  probably  at  no  time  do  they  ever 
descend  completely  to  the  liue  of  reflection  between  those  mombroues. 

Wii'vihi,  Dimensions,  and  Gapacil'j. — The  lungs  vary  much  in  siae  and 
weight  according  to  the  quantity  of  blood,  mucus,  or  serous  fluid  they  may 
happen  to  contain,  which  is  greatly  influenced  by  the  circumstances  im- 
meiiiately  prfcce<liiig  death,  as  weil  as  by  other  causes.  The  weight  of  Irath 
lungs  together,  as  gouerally  stated,  ranges  from  thirty  to  forty-eight  ounoea, 
the  more  prevalent  weights  being  found  batweea  thirty-six  and  forty-two 
ounces.    The  pro^iortion  borne  by  the  right  lung  lo  the  left  is  nearly  that  of 
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twenty-two  ounces  to  twenty,  tuhing  the  combiueil  weigiit   of  the  two  at 
fortj-two  ounces.      The  lungs  are  not  only  absolatt;ly  heavier  in   the  nwle 
tliau  in  the  female,  but  appear  to  be  beavier  in  proportion   to  tha  weight       ' 
of  the  body.      The  general  ratio  between  the  weight  of  the  lungs  kad  body, 
in   the  fulalt,  fluctiiatvB  accordiug  to  the  entimata  of  Kraoie,  between  «iie       ] 
to   thirty-five  and  one  to  fifty,  , 

The  folloHing  tjtblcs,  deduce:!  from  Rcid'a  and  Untchiikuin'i  abrarrationa.  ihowibe  ' 
averaga  wcifilit  of  ihc  right  and  left  lungs,  and  of  btuli  lungi  togethw.  and  also  the  i 
relalire  weiglit  of  the  luugH  to  the  body  ia  a,  certniu  number  of  adaltd  of  both  aexes. 

«VBBAai  WUOBt  H  TWMTT-NIMI  HltLIB  IWD  TWBKTT-Oia  nXlLIS.    — (RhID.) 

■ALL  II  MILK. 

Bight  lung !4  oi ]T  a:. 

Left  lung  21  oa... 15  oa. 


i£oa. 


32  □£. 


ATRKikctR   IN   IWBlCTT-riTl   HAtR9  AMD   TUIftTKUt   rEVAtKS,— (nKXD  iSV  SttTCRtlSal.) 

UALEL  raHALI. 

I'Toportionatc  weight  of  the  InngB  to  the  body  ...   1  lo  37 1  to  43 

Tlic  ii:e  anil  aihiml  dlmciuiouB  of  the  lung«  are  inSuenHHl  !<o  macb  bf  Uieif  atal* 
of  itiflntion,  fttid  arc  thorcfore  so  variable,  that  ou  ui^cful  apjilicatioD  can  be  made  uf 
niany  of  the  Hlatonienln  given  as  to  theae  mea^urementa.  It  ia  important,  bowcrcr, 
to  aaccrtain  (he  quantitj  of  air  n-hich  tbcy  vonlain  under  different  coudilioiuu  Tbi^ 
aubjcct  boA  bcou  investigated  by  many  luquircrB,  whose  fitatemeuta  on  this  point, 
however,  are  ciwedingly  v&rioua.  The  volume  uf  air  coutained  in  the  Inogs  after 
a  foreed  expiration,  has  been  estimated  by  Qoodwyn  at  109  cable  inches.  AtiM- 
an  ordinary  eipiratloD  it  nould  Deem  ibat  at  least  60  eubie  inchci  more  are  retained 
in  thcdiGiit,  giving  a  total  of  ITO  cubic  iDchcii  in  (hat  condition  of  the  laogs.  Tbi 
amount  uf  air  inhaled  and  eipcllcd  in  ordinary  breathing  has  been  very  diSerentlj 
ehllmaled  by  ditTerent  obflervvrs  ;  it  is  most  probably  from  1t>  to  20  cubic  inchea. 
According  to  the  oxlensive  reeearcbca  of  llutchinsou,  men  of  mean  height,  bodrecn 
Sve  and  aix  feet,  after  a  complete  inspiration,  expel  from  the  chest,  by  a  forced  eipira- 
tion,  on  an  average,  S25  cubic  inches  of  air,  at  a  temperature  of  60°.  This  ([DanlJly 
is  called  by  Uutchinson  the  tiud  capacity  of  the  Innga.  If  to  it  be  added  the  average 
quantity  found  by  Ooodwyn  to  be  retained  in  the  luuga  after  complete  expiration,  lia. 
loy  cubic  inches,  the  result  will  yield  331  cubic  inches  of  air  at  GO",  aa  the  average 
total  capacity  of  the  rci^piratory  organs  for  air  in  an  adult  mala  of  ordinary  height. 

The  vifnf  capaelly  (or  dilference  between  cKtremc  eipinition  and  eitreme  inspln- 
tion)  ia  found  by  Hutchinson  to  bear  a  very  uniform  relation  to  the  height  of  the 
individual,  Increasing  at  the  rate  of  eight  cubic  inches  for  every-  additional  inch  of 
atalnre  above  five  feet.  1t«  relations  with  the  leei-jhi  of  the  body  are  not  tbu^  rrga- 
larly  progressive,  for  it  appears  to  increase  about  one  cnblc  inch  for  each  addiliooal 
pound  between  the  neighta  of  105  lb.  and  166  lb.,  or  T^  stones  and  11  atones,  and  ta 
docreaaoat  a  similar  rote  between  the  weights  of  11  and  H  stones,  or  155  and  200  lbs. 
From  the  age  of  15  to  35  years  the  vital  capacity  con tinuea  to  advance  with  tbe  growth 
and  activity  of  the  frame,  hut  between  the  ages  of  8S  an<l  06  it  dioiiniaheB  at  the  rile 
of  upwards  of  I  cubic  inch  per  annum.  This  ditfercntial  or  vital  capacity  is  by  no 
means  in  proportion  to  the  Biie  of  the  thorai,  whether  that  be  estimated  by  the  ax- 
cumference  of  the  ehcst.  or  by  the  Bectioual  area  of  its  liase,  or  by  its  abMiIule  capacity, 
as  ascertained  by  meaauring  its  cubical  contents  after  death.  It  ia  found  rather,  thai 
the  vital  capacity  is  strictly  commensurate  with  tbe  extent  of  the  thoracic  muvemcuit, 
and  with  the  integrity  of  the  luuga  themselves  ;  go  that  in  phthisis,  for  exanijilc,  il 
becomes  reduced  by  a  quantity  vnrjing  from  10  to  70  percent.,  according  to  the  *tige 
of  the  disease.  A  change  from  the  erect  to  the  silling  posture  is  accompanied  by  a 
diminution  of  (he  vital  capacity,  which  in  one  cuse  fell  from  300  to  ifih  cubic  inchei. 
and  on  lying  down,  it  was  farther  diminished  to  230  cubic  inches  in  the  supine,  and 
^20  mbie  tnchoa  iu  the  prone  position  of  the  body.     Laatly,  it  is  lowcTod  hj  tnm  13 
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to  20  cnbic  inebca  Ijy  Ihc  presence  of  a  full  meal  in  the  stomnoh.  (Huicliiniion,  in 
Journal  o(  SUtiitical  Society,  August,  1844  ;  and  in  Mcilieo-Ciiinirg.  TranBacUans, 
yol.  ;iiii.,  1318  ;  also,  in  the  arlielc  ■■  Tliornx,"  in  CjolupaKlia  of  AoatoiDj  and  Pfay- 
lialogj,  and  the  article  "  ileapiratiou,"  by  Kcid,  in  the  lania.) 

Texture  anrf  eomisttnce. — The  Bubataiice  of  the  lung  is  of  »  light  porous 
spongy  Htrncture,  and,  when  healthy,  ia  buoyant  in  water  :  but  in  the  foetuB, 
before  rexpirntiou  has  taken  place,  an<i  &1no  in  certain  cases  of  congestion,  col- 
lapse, or  consolidation  from  disease,  the  entire  hings,  or  portions  of  them, 
hink  in  that  fluid.  The  Bpedflo  gravity  of  a  healthy  lung,  as  found  after 
death,  varies  from  345  to  Til),  water  being  1000.  When  the  lung  is  fully 
diateniied  ita  specific  gravity  is  12G,  whilst  that  of  the  pulmonary  substance, 
entirely  deprived  of  air,  ia  1056.  (Krnose.)  Whf-n  pressed  between  the  fingers, 
the  lungs  impart  a  crepitant  sensation,  which  is  accompanied  by  a  peculiar 
noise,  both  effects  being  caused  by  the  air  contained  in  the  tissue.  On  cutting 
into  the  lung,  the  same  crepitation  is  heard,  and  there  oiurles  from  the  cut 
surface  a  reddish  frothy  fluid,  which  is  partly  mucus  from  the  air  lubes  and 
air  cells,  and  parlly  a  aeroua  exudation,  tinged  with  blood,  and  rendered 
frothy  by  tho  admixed  air.  This  fluid  escapes  in  largest  quantity  from  the 
posterior  portion  of  the  lung. 

Tbe  pulmonary  liKSue  is  endowed  with  great  elasticity,  in  consequence  of 
which  the  lungs  collapse  to  about  one-third  of  their  hulk,  when  the  thoran  in 
opened,  and  the  re>.i»twnce  offered  by  the  walls  of  that  cavity  to  the  atmos- 
pheric prepaure  on  their  outer  surface  ia  in  thw  way  removed.  Owing  to  this 
elasticity  also,  the  lungs,  if  aitiGcially  inQntecI  out  of  the  body,  contract  to 
their  previous  volume,  when  the  air  ia  again  allowed  to  escape. 

Colour, — In  infancy  the  lungs  are  of  a  pale  rose-pink  colour,  which  might 
be  compared  to  blood-froth  ;  but  as  life  advances  they  become  darker,  and 
are  mottled  or  variegated  with  apots,  patohesj  anil  streaks  of  dark  slate' 
colour,  which  sometimes  increase  to  such  a  degree  as  to  render  the  surface 
almost  uuiformly  black. 

The  dark  colouring  matter  founil  in  tbeso  atreaks  ts  in  tbe  form  of  granules  and 
collections  of  granules,  not  inclofcd  lu  ccliii ;  il  is  deposited  in  the  intcratitial  areolar 
tissue  mostly  near  the  Kurface  of  tbe  lunj;,  and  ia  not  found  so  abnndantly  in  tbe 
deeper  substance.  It  ciiste  aomclime.i  in  tbe  air  cells,  and  on  tho  conia  of  the  larger 
TCTU^elt^.  Us  quantity  increaKCfl  with  age,  and  is  said  to  lie  leaa  Abundant  in  females 
than  in  niulca.  [b  psriwua  vrho  follnw  tbe  occupation  of  quarriers,  more  especially 
colliers,  the  lungs  are  often  inleusely  charged  with  bloik  mailer.  Tho  black  colourinff 
anbslance  of  the  luug  seems  lo  bo  composed  of  a  mixture  of  carbon  and  some  animal 
matter.  A  black  substance  of  precisely  the  same  nature  ia  found  in  the  bronchial 
glands.  In  exceptional  casea  the  adult  lungs  are  foand  with  only  very  slight  ilreaks 
of  pigment. 

Root  uf  the  lAtng, 

The  root  of  each  lung  ia  composed  of  thn  bronchus  luid  the  large  blood- 
Teasels,  together  with  tbe  nerves,  lyuipbntio  vesaels,  and  glands,  connected 
together  by  areolar  tissue,  and  enclosed  in  a  Hhenth  of  the  pitiura. 

The  root  of  the  right  lung  Ups  behind  the  superior  vena  cava  and  part  of 
the  right  auricle,  and  below  tho  azygos  vein,  which  nrohea  over  it  to  enter 
the  superior  cava.  That  of  the  loft  lung  passes  below  the  arch  of  the  aorta, 
and  in  front  of  tho  ilescen<ling  aorta.  The  phrenic  nerve  descends  in  front 
of  tlie  root  of  each  lung,  and  the  pnetimognstric  nerve  behind,  wliilst  the 
ligamentum  latum  pulmonis  ia  continued  from  the  lower  border.  The 
bronchus,   together  with  the   bronchial  arteries  and  veins,   the  lymphatics 

3  B 


8H 


THR  I.UNG8. 


ftnd  Ifinpbatia  glauds,  are  pl^cil  on  b.  pkuo  posterior  to  the  grant  blooJ- 
vesaela  ;  the  pulQionary  artery  Ilea  more  forn'snl  than  tho  broucbu^,  iKnd  to 
K  great  extaiit  coDceola  it,  nhLkt  tito  pulmouniy  Tein'4  are  plnced  atllt  farther 
in  advance.  Tlio  pulmoiiory  pluxuBos  of  uorves  lie  on  the  nntcrior  tud 
posterior  nnpect  of  the  root  beneath  the  pltura,  the  posterior  being  the 
larger  of  tbe  two. 

Tlio  order  of  position  of  tho  great  air-tnbe  and  pulmonary  vessels  from 
kboTe  doirnwnrds  difTera  on  the  two  sides  ;  for  whilst  on  the  right  side  the 
'  bronchus  is  highest  and  the  pulmuuary  artery  next,  ou  the  left,  the  air- 
tube,  in  p.icsing  obllquL'ly  beneath  tho  arch  of  the  aorta,  ia  depressed,  beloir 
the  level  of  the  left  pulmonary  artery,  which  ia  the  highest  vcai^i;).  Ou  both 
■idcB  the  pulmonary  veins  are  the  lovroat  of  the  thrive  sets  of  tubes. 

Before  eutoring  the  aubstancQ  of  tho  lung,  the  bronchus  divides  into  two 
branchea,  an  upper  and  a  lower,  ouq  for  each  lobe.  Tho  lower  branch  is 
the  larger  of  the  two,  aud  on  tbe  right  side  gives  ofT  a  third  aniall  branch 
which  enters  the  middle  lobe  of  that  lung. 

The  pulmonary  artery  also  divides,  before  penetrating  the  lung  to  which 
it  belongs,  ioto  two  branches,  of  which  tho  lower  is  the  larger  and  auppUes 
the  inferior  lobo.  The  upper  of  those  two  branches  gives  the  branch  to  the 
middle  lobe.  A  similar  arraugement  preraila  iu  regard  to  the  right  pulmo- 
nnry  veins,  tho  upptr  one  of  which  ii  formed  by  branches  proceoding  from 
the  superior  and  middle  lobes  of  the  right  lung. 

STEUOTTTRE    OF    THE    LPNQS. 

CovCTirigt. — Beneath  the  serous  ooverlng,  alreaily  noticed,  there  is  placed 
a  thin  layer  of  auhseroae  areolar  membrane  mixed  with  much  elastic  tisane. 
It  ia  continuouK  with  the  areolar  tissue  in  the  iuterior  of  the  lung,  aiid  hiu 
been  described  as  a  distuict  coat  under  the  nano  of  the  Becood  or  deeper 
layer  of  the  pleura.  In  the  lungs  of  many  auiinals,  auclt  as  the  lion,  saaJ, 
and  leopard,  this  subserous  layer  forms  .1  very  strong  membrane,  compoaad 
principally  of  eloatio  tissue. 

Lol/uUa.- — ^The  auhiUynce  of  the  lung  in  composed  of  numerous  small 
lobulea  which  are  attached  to  the  ramificationa  of  the  air-tubes,  ani.1  are  held 
together  by  those  tubes,  by  the  blood-ves'wU,  and  by  an  interlobular  areolar 
tissue,  lliese  lobules  are  of  various  sizos,  the  smaller  uniting  into  larger 
ones  ;  they  are  bounded  by  flattened  Biden,  and  compactly  fitted  to  each 
other  aud  to  tho  larger  air-tubea  and  vessela  of  the  lungs,  those  on  the 
surface  of  the  organ  having  bases,  turned  outwards,  from  half  a  lioe  to  a 
line  in  diameter.  Though  routually  adherent  by  means  of  fine  areolar 
tissue,  they  are  quite  distinct  one  from  the  other,  and  may  be  readily  aepa- 
rated  by  dissection  in  the  lungs  of  youug  animala,  and  in  those  of  tho 
human  foetus.  They  may  be  regarded  as  lungs  iu  miniature,  the  raiuu 
elements  entering  into  their  composition  as  form  the  lung  itself.  The  »itriie- 
tore  of  a  Binglo  lobule  represents  in  fact  that  which  b  essential  in  the  entire 
orgnn,  each  tobulo,  besides  its  invusttnent  of  areolar  membrane,  being  mad» 
up  of  the  follovtiug  constituents  :  the  aW-tvhcs  and  their  ttrminaiUig  eelU, 
the  ;iu/iiionart/  and  bronchial  blood- vosfels,  with  lymphatics,  nerves,  and 
interatitial  areolar  tissue. 

-iiriufcej.— 'Ibe  principal  diviaions  of  the  bronchi,  as  they  pass  into  the 

lungs,  divide  into  tubes  of  leas  calibre,   and  these  again  subdivide  in   anc- 

ceasion  into  smaller  and  smaller  Uranrhiiil  tubes,  or  bronchia,   vrhich,   diverg- 

.  uig  iu  all  directions,   never  anastomose,   but    tt'ruiiu.'kt«   eoparately  in   the 

I       BO uary  parenchyma.     Tho  prevailing  form  of  division  is  dichotomoits  j 
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it  HHuetimeB  three  braucbei  arUe  together,  uid  oftoa  lateral  bronolies  ira 
given  off  at  iiiterTaU  from  the  sides  of  a  maio  trunk.      The  larger  branches 

divorge  at  rather  acute  iinglps,  but  the  more  remote  and  ginnller  raniiflciitions 
apriiig  leas  and  li'sa  acutely.  After  n  certain  atage  of  subdivision  each  bron- 
clibl  tube  is  reduced  to  a  very  atnall  Biie,  auJ,  formiug  what  haa  Ijeen 
.teniied  a  lobular  bronchial  lube,  enters  a  distinct  pulnioniuy  lobule,  within 
which  it  uodergoca  still  farther  division,  and  at  laat  ends  iit  the  unall 
cellular  receHses  named  air-ctlU  or  j>ii/mtui(iri(  cell.%. 

Within  the  lungs  the  air-tubes  are  not  flattened  behind  like  tha  bronchi 
and  trachea,  but  form  completely  cylindrical  tuliea.  Hence,  although  th«y 
contain  the  same  elements  as  the  larger  air  passages,  reduced  grndiudly  to  a 
■tate  of  greater  and  greater  tenuity,  they  possess  certain  peculiarities  of 
iMructure,  Thus,  the  caiiilages  no  longer  ap[>car  an  imperfect  riiigs  runnin){ 
lOnly  upon  the  front  and  lateral  surfaces  of  the  air-tube,  but  are  scattered 
over  all  sides  of  the  tube  in  the  form  of  irregulatly  shaped  plates  of  varioua 
•izes.  These  are  moat  developed  at  the  points  of  division  of  the  broiichin, 
where  they  form  a  sharp  conoave  ridge  projecting  inwards  into  the  tubo, 
Tliey  may  be  traced,  becoming  rarer  and  rarer  and  more  reduced  in  size,  as 
far  as  bronchia  only  one-fourth  of  a  line  in  diameter,  beyond  which  the  tubes 
■re  entirely  membranoua.  The  fibrovs  coat  extends  to  the  very  smallesl 
ibes,  becoming  thinner  by  degrees  and  degenerating  into  areolar  tissue. 
The  mticoiii  membrane,  which  extends  throughout  the  whole  ayiitom  of  air 
^pasBBgeB,  and  is  continuous  with  tluit  lining  tbo  atr-cella,  ia  also  tliinner 
than  in  the  triichea  and  bronchus,  but  it  retains  its  ciliated  columnur 
epithelium.  The  yellow  longitudinal  bumlles  of  diiatic  fibres  arc  very  dis- 
tinct in  both  the  largo  and  small  bronchia,  and  may  be  followed  by  dissectiou 
.M  far  aa  the  tube  can  be  kid  open,  and  by  the  mioroscope  into  the  smallest 


'Tig.  BS7.— PoKTiOB  or  TUB  Kg.  927. 

OoTia  Sdrcaoh  or  tub 
Cow's  Lmo  (from  Kul- 
liker  after  Harting).     S9 

a,  pulmonarj  veiides  flileil 
artificially  with  wai  ;  i,  the 
margins  of  the  imaUut  lobuln 
or  infondibala. 

tubes.        The     miDcular 

fibres,  which  in  the  trachea 

and  bronchi  are  confined 

to  the    bnck  part  of  the 

tube,   surround  the  bron- 

ehial   tabes   with  a   con- 

tinuoua  layer  of  annular 

fibres,    lying    inside    tbo 

irregular         cartihgiaons 

plates  ;  they  are  found,  however,  beyond   the    place    whrre   the   cartilages 

cease  to  exist,  and  appuar  as  irrogidar  annular  fasciculi  even  in  the  smalli^at 

tubes. 

Air-cdh  or  Pulntmary  ttnctta. — These  oelU,  in  which  the  finest  ramifi- 
cntioua  of  each  lobular  bronchial  tube  ultimiitely  terminate,  ara  in  the 
natural  state  always  filled  with  air.  They  are  readily  seen  on  the  surfaca 
and  in  a  teclion  of  a  lung  whiuh  has  been  inflated  with  air  and  dried 
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iilao  upon  portions  of  fiBt»l  or  aJult  lung  inJLNjted  witU  mercuiT-  In  A» 
lungs  of  BODie  nnimnli,  as  of  the  Hod,  cat,  and  do^,  they  are  very  li^rge^ 
and  aru  dUtiuctl/  vmble  on  tbo  siirfaue  of  tliu  orgnn.  la  tho  adult  bnouD 
lung  tlieir  most  common  diameter  ia  ahout  ,  ^gtb  of  an  iticU,  but  it  rahe^ 
from  -r^^th  to  y^th  of  .in  iucli ;  they  are  liii^r  on  the  tiurfaci)  th»n  in  the 
interior,  and  largest  totvarda  the  tbiri  edgua  of  the  or^pin  :  they  axe  tita 
said  to  be  very  Inrge  at  the  apex  of  tb«  lung.  Their  dimeosioaa  go  ou 
incrensing  fioiii  birtli  to  olil  age,  and  they  are  larger  in  mea  Lliiui  is  HoneiL 
111  the  iijfunt  their  dimaetor  is  usnally  under  j^d^''  °^  ""  'n<^ 

The  small  broncliii\l  tulie  onteriug  each  lobule  divides  and  Hubdivida 
from  four  to  uioe  times,  according  to  the  aiie  of  the  lobule  :  iti  branoho, 
which  diverge  at  less  and  less  acute  angles,  at  lirst  dimiuii^h  at  e»cb  (ubdi- 
viHJon,  but  afterwards  continae  stntionary  iu  "ize,  being  from  -^'i^th  to  j'^th 
of  au  inch  iu  diameter.  They  lose  at  last  tht'ir  cylindrical  form,  and  ara 
converted  into  irregidar  lobular  paaragfi,  benet,  at  lirat  sparingly,  but  aftar- 
wards  closely  and  on  all  sides,  with  numerous  little  recesses  or  dilatttiom, 
am)  ultimately  terminate  near  the  surface  of  the  lobule  in  a  group  of  ainular 
recessoi^      These  small  recesses,  whether  seated  nlong  tha   course  or  at  llic 

Pig.  62S.  Pig.    333.— SEMinuontiiiiiTta     Bepamni* 

rum  or  Two  tiaiLi.  Lubuu  raoic  ■■»  m 
Sdhtape  or  rnn  Ltinq  or  i  Nk<I'Bub>  Cuiu- 
(from  KOUikcr).      S 

a,  exterior  of  tbe  two  labuti  nr  iafvndibaU ; 
b,  pnliuDtiar;  roiclei  or  olitwli  on  thew  aad  oa 
e,  tha  Buulleat  bioochial  nmificatianiL 

extremity  of  an  air  paswge,  ar»  ths  m^ 
crlU  or  iilvcoli ;  nnd  each  group  of  alvw^ 
with  the  comparatively  largo  [iiiwmn 
between  thorn  constitutes  au  infiuidi- 
buluni,  BO  called  from  the  manQer  in 
vhich  it  dilates  from  the  extiviuity  tt 
the  bronchial  tube.  Tho  arraagGment  cf 
these  finest  air  pas^ges  and  air  call* 
closely  rescmblus,  thuu^h  OQ  a  KoaDa 
Bcnio,  tho  reticulated  ttructora  of  tha 
tortoise's  lung,  in  which  lai|[e  open 
passages  load  in  all  directionn  to  clusters  of  wide  alveoli,  sepamted  bvn 
euch  other  by  iiiti^rveniug  septa  of  various  depths. 

At  the  point  where  the  stniill  bronchial  tubes  lose  their  oylindneal 
character,  and  become  covered  oti  all  sides  with  tho  cells,  their  ■truotnnl 
elements  also  un<lergn  a  olinn^e.  Tlie  nii's<;ii''ii'  layer  disappoan^  tlM  lou^ 
tndinat  elastic  bundles  are  broken  up  into  an  intertacument  of  areolar  aal 
tliulk  liuuF,  which  Hurronnds  the  lubes  and  forms  the  basis  of  their  walla. 
The  mricoio  mcmbraiio  becomes  oxceeiiiugty  didiuate,  cousistiu;;  lueruly  of  ■ 
thin  transparent  membrane,  covered  by  a  stratum  of  squamous  inalvad  ef 
dliateil  cylindrical  epithelium. 

The  walls  of  the  alveoli,  their  orificeB,  and  tho  margius  of  tha  aepla,  an 
■iipportwl  and  strengthened  by  ncattereil  aud  coiled  elastic  libra*,  lu  addition 
to  which,  according  to  Muleschott,  Qurlach,  aud  Sinwhmauii,  Ibore  ia  lik*- 
•n  intcrmixtnre  nf  muscular  Itbri's.  It  was  stated  by  It:tinoj',  aa4 
rated  by  Toild  and  Bowman,  and  it  is  still  maiiitaineil  by  llenle, 
>,  aiiil  others,  that  the  slveoU  are  destitute  of  nil  epithelium.     11m 
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preaenoe  of  nuclei,  hovever,  Bitunteil  in  the  capillary  moahcB,  and  of  larger 
WW  than  thoiie  which  boloiig  to  the  capillnry  wallfl,  is  ailoweJ  on  alt  hands; 
aud    the  majority  of  recent  obserTore  Uoclara  the  existence  of  excuediugly 

Hi.  629. 


Fig.  S29.  — Duoa^tas  Illhstritko  rni  PaosBiajiTB  Advakcs  a  ras  CEi.i.t)i.ia 

Steii.:tube  or  the  Luncm  or  Rkc7ii.u. 

A,  tbe  app«r  pnttion  of  the  lung  of  n  urpeot :  tba  eummil  hai>  celJnIar  valla,  tli9 
lowor  part  formi  inen.-l7  n  meiDbriuioiiB  uiL  B,  Ivng  of  the  frog,  iji  "wlikh  the  (^elluUr 
elrucliire  extendi  ov^r  tho  whole  InlatiiaJ  auTfaoe  of  tlie  Iudje,  but  it  more  nmrked  dl  liie 
upper  part.  C.  lung  of  tlio  tuille  :  the  wlls  liere  bava  exteudcd  Nu  lU  lo  (.ocop;  oenrlj' 
the  wliole  thickaeai  of  tbe  lung. 

dolioite  BqiiiiminiB  epitliuliul  cells.  Tliese,  aconliiig  to  El>orth,  Le  iu  the 
capillnry  uieitheB,  from  one  to  three  iu  each,  but  teure  the  xurfaces  of  the 
capillary  vesKeU  uncovei-ed.  Aocordbg  to  others  they  join  each  othar  aver 
the  capillar}'  blood- veKaela. 

Fig.  630. 


Pig.   830.— pRiOllEHT  OF   IBS   ISJECTKll     LnHd    0»   i     YunMO    Pril,  9UUWI!I0    THE  MlHDTB 

SrnDCTvaK  or  tua  Vesicles  (from  HlrBchmatin  unil  C'linoDKzcEsvsk;). 

a,  Ibe  areolar  and  elastic  tisiae  lupportiDg  the  Tcolclex ;  b,  tbe  cavitiei  of  two  of  tbe 
Tcuolea  paniallj  cut  Ibruogh  ;  c,  the  mcflhea  of  the  puloionar;  capillaries,  the  Intttr 
bong  filied  ^ith  d&rk  eotouring  matter,  aod  the  mesheB  being  occopicd  bj  regular 
bexagooal  epithelial  eelle,  which  in  variauB  jilacea  are  eeea  to  meet  eiu'h  othpr  over  Iho 
cnpillarj  »e»seU ;  <l,  tha  intervvaicular  polmonarj  veistle.  In  this  inatanec  the  colli 
oliserved  iu  mirh  mah  bare  beea  more  aumeroiu  thau  they  are  laid  by  Ebertb  to  be  ia 
the  bumac  iDlyect. 


ThB  rolloving  wrileri,  amonB  dUigui,  mninUln  Ihe  exUtence  of  epitheliom  in  the 
l^r^GollB  :  AdduoD,  in  Pliil.  Trans.,  16'I2  ;  Roit^i^ol,  Recherches  aut  la  SUuclure 
intime  dil  Poucnnn,  1348;  Kiillifcer,  in  liis  Oewelitlciire  ;  Eberth,  in  Virchovr'a  Arehiv., 
xiiv.  p.  £03 ;  and  JutiuH  Arnold,  in  Viruliow'a  Ardiiv,  xxviii.  p.  133  ;  llirM-liniiiDD, 
in  Ihe  BUne,  iiivi.  nilli  addition  and  dmnlaes  by  ChtxonBzczcnHkj.  Tlie  rullowiug 
are  among  Ihoac  who  deny  tlie  ciisUniK  of  cjiitlielium  :— linincy,  in  Med.-L'hir.  Truu., 
Tol.  xxviiL,  1845  ;  and  in  Brit,  and  For,  Bted-Chir.  Itcvicir,  1859 ;  ttndcljfTe  Hall,  in 
Hcd.-Cbir.  Review,  Jalj,  1857  ;  Waters,  Anatom;  of  tlie  Human  Lung,  ISiiO  :  Lnsohkk 
■nil  Henle,  in  theiiworki  on  Human  Auatomv ;  Badoky,  in  Vircliow's  ArcU*.,  snciiL 
p.  2M. 

Fig.  031.  Fig.   SSI.— Gamlurt  Nr- 

WOHK     or     THE    FdLVOE»T 
Bl/HIDTEISBLfl    l>    THE    Ho- 

lUll    Lena     (from      KiiUi- 
ker).     G 

The  capillary  Detwork 
of  the  ptiluionalj  Tenaels 
is  Bprexl  beneath  the  thin 
tnuiBparunt  muoous  mem- 
brane of  both  the  ter- 
minal and  lateral  lir- cells, 
and  ia  found  nherever  the 
finett  air  tubes  have  lost 
their  cylindrical  character, 
and  become  beaet  with 
cuIIh.  Around  the  ex- 
terior of  each  cell  there 
ii'  an  arterial  circle,  which 
coiniutuiicates  freely  witll 
aimilar  neighbouring  circles,  the  capillary  Byatema  of  ten  or  twelve  cells  being 
thuB  connected  together,  as  may  be  seen  upon  the  Burface  of  the  lung.     From 


Fig.  ew. 


Fig,  832.— CAPitMMr  Nktwokk  tra  rnii  Ptrt- 
MOKiar  VMlotm  of  lire  HoasK  (from  Vrtj 
after  a  preparation  b;  Qerlucb).     J> 

a,  tbs  eapillar7  oetTurlc ;  b,  tbe  terminal 
hranchefl  of  ibe  pulmoutuy  art^rj  itOMLng 
towarJi  and  anrrouading  in  part  eaah  pal- 
B10Q1I7  Tesicle. 


these  circular  reiselg,  which  vary  in  dia^ 
meter  from  ^j^roth  to  j^jth  of  on  inch, 
the  capillary  network  ariaen,  covering  tha 
bottom  of  each  cell,  ascending  also  betweeu 
the  duphcature  of  mucoua  membrane  in 
the  intercullnlar  nepta,  and  eurrnunding 
thu  openinj^s  of  the  cells.  Ah  wa<>  pointed 
out  by  Rjiiney,  the  capillary  network, 
whole  it  rises  into  the  btorcellular  parti- 
ODgh  it  forou  a  double  layer  iu  the  lungs  of  reptiles,  is  i>iiigle  in 
f  man  and  mammalia, 

llaries  are  very  fine,  tbe  smallest  measuring,  in  injected  specimens, 
^  to  jc'sd^''  °^  ^^  '"'^^  '•  ^^^  nctiTOrk  is  bo  oIoho  that  the  meshes 


rULMONAUY  AND  BRONCHIAL  CAPILLARIES.  DOB 

are  scaroetf  wider  than  tha  VBaeeh  themselves.      Those  which  Uo  neareHt  to 

the  niouthB  of  the  alreoli  are  observed  archiug  Bud  coiled  over  and  through 
the  elaatio  fibrea  found  in  the  iuteriklveolar  Bepta  (Luxcbka  and  Badokj). 
The  cunts  of  the  cipillarios  iire  nlso  eiceedingl;  thin,  and  thus  more  readily 
allow  of  the  free  ezhaJation  and  ahsorpttQn  of  nhich  the  pulmouary  c«lU  are 
the  Hat. 

Tlie  branelies  of  the  piilmnnani  arlfrij  seeompsnj  the  bronchial  tuHe«,  but  they  sob- 
ilivide  more  frcioently,  and  arc  uucli  smaller,  capecinll;  in  thuir  remote  minLficationB. 
Ttej  ramifj  wilhoat  anastomoses,  and  at  length  terminate  npon  the  walls  of  Lbe 
aircclla  and  on  those  of  the  bronchia  in  a  Gae  and  dense  m/'iltfiry  nelirork,  from 
wiiich  the  radicles  of  tho  pv!monarij  reiiii  arise.  TUc  amaller  branclies  of  tlieso  veins, 
eiipeoiull;  near  the  surface  of  the  lun§:,  frequently  da  not  aucampan;  the  brouuhia  and 
arterial  branches  (Addison,  Bourgcry),  but  are  faund  to  run  alone  for  a  short  disUnco 
through  the  substance  of  lbe  organ,  and  then  lo  join  Home  deeper  vein  which  paiisea 
bj  the  aide  of  a  bronchLil  tube,  uniting  together,  and  also  forming,  according  to  Ibu- 
signal,  frequent  la'eral  comiuunicaliana.  The  veins  coalesce  into  large  branches, 
ubichat  length  accompany  the  arteries,  and  thus  proceed  lo  the  root  of  lbe  lung.  In 
their  course  through  the  lung,  tho  artcrj  ii  lunallj'  found  above  and  in  front  of  a 
bronchial  lube,  and  the  rein  below. 

Tbc  pulmonary  vessels  differ  fiom  the  Byolemla  in  regard  to  their  contents,  inas- 
niDch  as  the  artery  conveys  dark  blond,  whilst  lbe  veins  carry  red  blood.  The  pul- 
monary veins,  unlike  the  other  veins  of  th<i  body,  are  not  more  capacious  tlian  their 
corresponding  arteries ;  indeed,  according  to  Wioalow,  l^ntorini,  Haller,  and  others. 
Ihcy  are  somewhat  Icse  so.  These  reins  have  no  valves.  Lastly,  it  may  be  remarked, 
that  whilst  the  arteries  of  diSereul  lobules  are  independent,  Ibcir  veini  freely  anas- 
tomose together. 

Tht  bronchinl  vtsath. — The  broncliial  arterits  and  veins,  which  are  much 
smaller  tlian  the  pulmonary  vessels,  carry  blood  for  the  nutrition  of  the 
long,  and  are  doubtleSB  also  the  principal  source  of  the  mucous  secretion 
found  in  the  interior  of  the  air-tubes,  and  of  the  Ihiu  albuminous  fluid 
vhich  moistens  the  pleura  pulmo nails. 

The  bronchial  aftciiej,  from  one  to  three  in  number  for  each  lung,  arise 
from  the  aorta,  or  from  an  intercostal  artery,  and  follow  the  divisions  of  the 
air-tub[)s  through  the  lung.  They  are  uttimatfly  distributed  in  three  ways  : 
(1)  many  of  their  branches  ramify  iJi  tbe  bronchial  lymphatic  glands,  the 
ooats  of  the  large  blood-vessels,  and  in  the  fibrous  and  musculiir  walls  of 
the  large  and  small  air-tubes,  and  give  Rtipply  to  a  copious  capillary  pleios 
in  the  bronchial  mucous  membrane,  which  in  fine  bronchial  tubes  is  con- 
tiuuous  with  that  supplied  by  the  pulmonary  artery  ;  (2)  others  form  plciusoa 
in  the  interlobular  areolar  tissue  ;  (3)  bnmcbes  spread  out  upon  the  surfacu 
of  the  lung  beneath  tbo  pleura,  forming  pleiiiscs  and  a  capillary  network, 
which  may  be  diitinguiabed  from  those  of  the  pulmonary  vcsbcIb  of  tho 
HuperScial  air-cells  by  their  tortuous  course  and  open  arrangement,  and  also 
by  their  being  outside  the  investing  membrane  of  tbe  lobules,  and  by  ulti- 
mately ending  in  the  branches  of  the  supcrjicial  sot  of  hroiuhial  reins. 

Tbe  l/roncliiot  veins  have  not  quite  bo  large  a  distribution  in  tbe  lung  as 
the  bronchial  arteries,  since  pnrt  of  the  blood  carried  by  the  bronchial 
arteries  is  returned  by  the  pulmonary  veins.  The  superficial  and  deep 
bronchial  veins  unite  at  the  root  of  the  lung,  opening  on  the  right  side  into 
the  vena  azygos,  and  on  tbe  left  usually  into  tbe  superior  intercostal  vein. 

The  ahsorbrnl  vtastU  of  the  luugB  have  been  alrea'ly  sufficiently  described 
(p.  40G). 

UtTca. — The  lungs  are  Biipplieil  with  nerveafrom  the  anterior  and  poBterior 
pulmonary  plexuses  (pp.  G23,  G9S).     Theau  are  formed  obiefly  by  branches 
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from  tbe  pnenmogutrio  tierres,  jouied  by  otiien  fTom  the  Bfm[iat1)etic 
■yatem.  The  fine  nervoiiB  cords  enter  at  the  root  of  the  liiug,  and  follow 
ttie  air.tubea.  llieir  final  clistributioo  requires  fiirtbet  examinitioa.  Accord- 
in|{  to  Rcmak,  whitiBh  filamentn  fiom  tho  par  vajpim  follow  the  broochia  aa 
far  nearly  as  tbe  surface  of  tbe  luni;,  anil  i-reyish  lilaments,  proceeding  from 
the  sympathetic,  and  having  verj  miuute  guigtia  upon  tbeiit  in  their  course, 
pMs  bolh  to  tho  bronchia  aud  pk-ura.  Juliua  Arnold  has  di-icOTered 
remarkable  bell-»h«ped  ganglionic  corpuscles  terminating  the  puloioiiAr; 
iMfvea  of  tbe  ftog.     (^'irchoo's  Archiv.,  vol  xxviii.  p.  453.) 

CeVKLOPUENT    OF    TBE    LrNGB    AKD    TSACTHEl. 

The  luDgB  6ni  appear  u  tvo  imstl  protni^ioiu  Dpoa  the  front  of  tbe  tnophagcal 
portion  of  Ibe  slimeQlary  canal,  completely  hid  by  ibe  mdimeaUiy  heart  and  llrer. 
Tbeae  primitive  protrusions  or  tubercles  nrc  risible  in  tbe  cbtek  on  the  third  day  of 
incubatton,  and  in  tbe  cmbrrefi  of  mammalia  and  of  man  at  a  oorretponding  ata^c  of 
udi'nncoaicat.  Tbeir  internal  cavities  mmDiiinicate  with  tbe  icsophagui.  and  are  liued 
by  a  proToDgaLion  of  ita  inner  layer.  At  a  later  pwiod  they  are  connected  with  tbe 
maopbugu^  by  meannoralong  pedicle,  which  ultimately  forms  the  trachea,  whilat  the 
branchia  and  air^cella  are  developed  by  tbe  (irogrc^ivc  ramifimtion  of  the  internal 
caiity  in  tbe  r<L>rm  of  cscal  tubei,  after  the  manner  of  the  daota  of  gUnda,  Ac- 
cording Id  Kolliker,  the  human  lung  in  the  latter  half  of  tbe  second  month,  presents 
a  granular  appearance  on  the  euHsce,  produced  by  Ibe  primitive  air-cells  placed  at  the 
extremities  of  ramiBcd  lubes,  vrbieh  occupy  the  whole  of  the  interior  of  tbe  organ ; 
tbe  ramificatLon  of  the  bronchial  Iwiga  and  multiplication  of  atrcells  goes  on  in- 
creasing,  and  this  to  such  an  extent  that  tbe  air-cclla  in  ihe  Sftb  month  are  only  hall 
tbe  size  of  those  which  are  found  in  the  fourth  month. 


Fig.  633, 
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Fig,  633.— Skwoh  tLLuaiHirrjiO  rnt  Dtrw- 
LOPHKiTT  or  Tua  UaaFiKATuBT  Oaaia* 
(fromKalhke.) 

A,  cEsopbaguB  of  a  ehiefc,  on  tbe  fonrth 
daj  of  iucuLatiun,  with  tbe  rodimentiry 
lung  of  the  left  aide,  aeOD  lateral!)' ;  1,  tbe 
front,  and  3,  tbe  back  of  the  oiiaphaguB  ; 
3,  rudimeatnry  lung  protruding  from  that 
tube ;  4,  ilamacb,  B,  tbe  same  lesn  in 
front,  BO  as  to  thow  both  lunga.  C,  tongas 
and  respirator;  orgaaa  of  embrjo  of  the 
borse ;  1,  tongue;  2.  laryux;  3,  traebea; 
i,  lunga  Ken  from  behind. 


For  a  long  time  tbe  lungs  are  rery  iinall,  and  occupy  only  a  limited  space  at  tbe  back 
part  of  tbe  chest.  In  an  embryo,  16  lines  in  length,  their  proportionate  weight  to  tbe 
body  was  found  by  Meckel  (o  lie  1  to  25;  in  another,  29  lines  long,  it  was  1  to  2T  ; 
in  Buolber  i  inches  in  length,  1  to  41 ;  and  at  the  full  period,  1  to  To.  Iluaehke 
found  thai  the  lunga  of  still-born  male  children  were  heavier  Id  proportion  to  the 
weight  of  the  body  (bun  those  of  female  children;  the  ralia  being,  amongat  females, 
1  to  Ti,  and  in  males,  1  to  65.  " 

Ch  ia  BiitTii, — The  lungs  undergo  very  rapid  and  remarkable  changei 

afte  iieijuencc  of  the  commencement  of  respiration ;  these  alfect  their 

«i'  1,  onsiatence,  Itjture,  colour,  and  weight,  and  should  be  carefully 

ing  the  only  mcaui  of  diatinguisbing  bclweuu  a  still-boru  child  and 

red. 

iX7i4/imi. — InafceluB  at  the  full  period,  or  in  a  still-bam  child,  the 

ily  "mal  I,  lie  packed  at  tbe  back  of  the  thorai,  and  do  not  entirely 

he  nericardium  ;  aubscrjuently  to  rCBplration,  they  expand,  and  com- 

)a*  of  thai  sac,  and  are  also  in  contucl  with  almoil  the 
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vhotfl  Gltenl  of  Ihe  thoracic  parietes,  irherc  it  in  corered  with  the  pleanil  membnine. 
At  the  same  time,  their  previously  tliin  sharp  oiargiiis  become  more  obLoae,  and  their 
whole  form  is  iesa  ci}mpre£acJ, 

2.  CoiiaUUitef,  tf^lure,  and  fio^c'ur-^The  mtroduction  of  air,  aud  of  &□  incrGaA6<l 
qunntily  of  blood  into  the  fuctdl  lungs,  wliicli  eusues  immciiiat«lf  upon  birth,  coa- 
vcrta  their  tissue  from  a  compact,  heavy,  graiiQliir.yelloiriBb  pink,  gland  like  suhBtanee, 
into  Ik  loose,  light,  rose-pinlt,  spongy  itmcture,  which,  a»  already  mcniioncil,  floats  in 
water.  The  changes  ihns  siraulUneoiuly  produced  in  their  consisioiice,  colour,  and 
leiturc,  occur  first  at  Ihciraiitcriorbordera,  and  proceed  ijackvards  through  Ihclnoga  : 
they,  moreover,  appear  in  the  right  iung  a  little  sooner  than  iu  tho  left, 

3.  Wei-jkl. — The  absvlule  u'c-ii/Af  of  the  lunga.  havjug  gradually  increased  from  the 
earliest  period  of  development  to  birth,  undergoes  at  tliat  time,  from  the  ([UBotity  of 
blood  thcu  poured  into  them,  a  very  marked  addition,  amounting  to  more  thoa  one- 
third  of  the Ir  previous  ncigbl :  for  example,  the  tungg  Iwforc  birth  weigh  abont  oucand 
a  half  ounce,  bat,  after  eomptete  eipanaioQ  liy  respiration,  they  weigh  as  much  as  two 
and  a  half  ouncua.  The  rtlalive  might  of  the  lungs  to  the  body,  wliich  at  the  termi- 
Dalian  of  intra  uterine  life  is  about  1  to  !0,  becomes,  after  respiralion,  on  an  average, 
alKint  1  to  3S  or  10 ;  a  proportion  whioii  u  not  malerially  altered  tlirough  life. 
Their  rpedjic  grarily  is  at  tlie  same  time  changed  from  rU56  to  about  '342. 

1.  Chaagei  in  the  Iradira  ojtrr  biiOi.—la  the  fiBtUB  the  trachea  b  flattened  before 
and  behind,  its  anterior  xurface  beingeven  somewhat  depreaaed  ;  tlie  ends  of  the  car- 
tilages touch  ;  aud  the  sidoa  of  the  tube,  which  now  contains  only  mnctis,  arc  applied 
to  one  another.  The  effect  of  respiration  is  at  first  to  render  the  trachea  open,  but 
it  still  remaiiu  somewhat  flattened  in  front,  »nd  only  later  becomes  convex. 


TUB    LARYNX,    08    OROAK    OF    VOICK. 

Tlia  upper  part  of  the  air  passage  is  modifieil  in  ite  structure  to  form  tlie 
or^an  of  voice.  This  organ,  named  the  larynx.  Is  placed  at  the  upper  and 
fore  part  of  the  ueck,  where  it  forma  a  cousiderable  prominenco  in  the 
middle  lioo.  It  iies  Iwtween  the  large  veisela  of  the  ueck,  &nd  belov  the 
tongue  (uid  os  hjoides,  to  which  bone  it  i>t  auspeuded.  It  is  covered  in 
front  by  the  cerv-icul  faacia  along  tho  middle  lino,  and  on  each  side  by  the 
atemo-hyoid,  ateriio-thyroid,  and  thyro-byoid  miiBclcB,  by  tlie  upper  end  of 
the  thyroid  body,  and  by  a  small  part  of  the  inferior  constrictor  of  the 
pharynx.  Behind,  it  ia  covered  by  the  pharyngeal  niucoiis  aieubrano,  and 
above  it  opcna  into  the  cavity  of  the  pharynx. 

Tho  huynx  cotudsti  of  a  framework  of  cartilages,  articulfttod  together 
and  connected  by  proper  ligamenta,  tvro  of  tvhich,  named  the  true  vocal 
cords,  are  more  immediately  concerned  in  the  production  of  the  voice.  It 
also  possesses  uiu.icles,  which  move  the  cartilages  one  upon  another,  and 
modify  the  form  aud  teuaion  of  its  apertures,  a  mucoUH  membrane  lining  its 
internal  surface,  numerous  mucous  glands,  and  lastly,  blood-vessels, 
lymphatics,  and  nerves,  besides  areolar  tissue  aud  fat. 


CaHUages  of  the  LoTyitx, 

The  cartilages  of  the  larynx  connist  of  three  xingle  and  aymmetrical 
pieces,  named  respectively  the  Ikyroid  cartilage,  the  cricoid  cartilage,  and 
the  cartilage  of  tlit  tpi<ilolCii,  and  of  ail  others,  which  occur  in  pairs, 
namely,  the  two  arylenoid  eartilagri,  the  comicula  laTyt\gis,  and  the  cun«- 
firrtn  airtilngft,  Iu  all  there  are  nine  distinct  pieces,  the  two  corniciila  aud 
two  cuneiform  cartilages  being  very  Bmall.  Of  these,  only  the  thyroid  and 
cricoid  cartilages  are  Keen  on  the  front  aud  sides  of  the  larynx  ;  the  aryte- 
noid cartilage*,  surmounted  by  the  coniicula  laryugis,  together  with  the 
back  of  the  cricoid  cartil^e,  ou  which  they  rest,  form  the  jiosteiior  wall  of 
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the  IfuTni,  whilut  tbe  epiglottis  is  situated  in  front,  iJid  the  cniiBironn 
cartilKgca  on  each  side  of  the  upper  opening. 

The  thyroid  cartilage  is  the  hirgest  of  the  pieceB  compo^ng  the  frame- 
work of  tho  Inrynx.  It  is  furniud  by  two  flat  lamellie,  uoited  ia  frout,  at  an 
acute  angle  along  the  middle  liue,  wh<.'ro  they  form  a  projcctiou  at  the  upper 
part.  This  angular  projectiou  ia  subcutaneous,  and  ia  much  more  prominent 
ia  the  male  than  in  the  female,  beiug  named  iu  the  former  the  fiomiiFn 
Adnnii.  The  two  symmetrical  halves  or  lamellie,  named  the  olie,  are  soma- 
what  quadrilateral  in  form  :  the  anterior  border  where  they  are  joined  is  the 
shortest,  the  pomum  Adami  being  surmounted  by  a  deep  notch  ;  Ihu 
posterior  free  border  of  each,  thickened  and  vertical,  is  prolonged  upwards 
and  downwards  into  two  processes  or  coruua,  and  gives  attachment  to  the 
BtylO'pharyDgous  and  palato-pharyngeus  niuscleB  ;  the  superior  aud  iofe nor 
borders  are  both  of  them  concave  immediately  in  front  of  the  coruua,  while 
the  superior  is  convex  in  its  anterior  half,  and  the  inferior  ia  nearly  straight 

The  external  flattened  surface  of  each  ula  is  marked  by  an  indiatinot  vliliqve 
line  or  ridge,  which,  commencing  at  a  tubercle  situated  at  the  back  part  of 
the  upper  border  of  the  cartilage,  pnasBs  downwards  and  forwarda,  so  u  to 
mark  off  the  anterior  three-fourths  of  the  surface  from  the  remaining  pos- 
terior portion.  This  line  yivea  attachment  below  to  the  Bterno-thyroid.atd 
above  to  the  thyro-hyoid  muscle,  whilst  the  small  smooth  surface  behind  it 
givoa  origin  to  part  of  tha  inferior  constrictor  of  the  piiarynn,  and  aflbrds 
•ttachment,  by  means  of  Jireolar  tiaeiie,  to  the  thyroid  body.  On  their 
intfTiKit  suriacBB,  the  two  alat  are  smooth  and  slightly  concave,  and  by  their 


Fig.  634.  Fig.  GSl.— (UinuoBS  or  tbk  Lianx  sm  rsoM 

1  lo  i,  thyroid  eartilsgo ;  1,  verticftl  riilge  or 
pOEnum  Adami;  2,  right  aIa;  3,  foperior,  and  4, 
inf^riDr  comn  of  Ibe  rigbt  side ;  £.  G.  aicoid  c*rtj- 
lage  ;  £,  insiile  of  tbe  potlcrlor  pnrt ;  6,  Anterior 
narrow  fsrl  uf  Ibe  ting ;  7,  uytenoid  cutilsges. 

union  in  front,  form  a  narrow  angle  within. 
Of  the  four  curitiia,  all  of  which  bend  in- 
wards, the  two  iii/iei-ior  or  great  comua,  pass 
backwards,  upwards,  and  inwards,  and  ter- 
minate each  by  a  blunt  extremity,  which  is 
counected,  by  menus  of  the  lateral  thyro- 
hyoid ligament,  to  the  tip  of  tlie  corresponding 
great  cornu  of  the  os  hyoides.  The  hij<  rior  or 
emaller  coruua,  which  are  somewhat  thicker 
but  sliorttr,  are  directed  forwards  and  inwards, 
and  preBont  each,  on  the  inner  aspect  of  tha 
tip,  a  smooth  surface,  for  articulation  with  a 
prominence  on  the  side  of  the  cricoid  carti- 
lage. 

The  cTKoid  cftilUagf,  so  named  from  being  shaped  like  a  ring,  is  thicker 
in  BnbHtnnco  and  stronger  tlian  the  thyroid  cartilage.  It  is  deep  behind, 
■where  the  thyroid  cartilage  is  deficient,  measuring  iu  the  male  about  an 
inch  from  above  dowuwaida  ;  but  ia  front  its  vertical  measurement  ia  dimi- 
ni.'ifaed  to  a  fourth  or  a  fifth  of  an  inch,  This  diminution  is  caused  by  the 
du'ectiuu  of  the  suiicrior  burder,  which  rises  in  convex  elevation  behiod,  and 
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descen<it  with  a  duep  oooo&vitj  in  front  below  tbe  thyroid  eartilaga  ;  whila 

the  inferior  border  ia  horizDntal,  and  connected  bj'  membrane  to  the  first 
ring  of  the  troohea.  Tlie  posterior  elevated  pnrt  of  tho  upper  border  is 
elijjhtty  notched  in  the  midiHe  line  ;  and  on  the  siJes  of  this  notch  tire  tiro 
couvtsx  oval  articular  f^cota,  ilirected  upwarils  and  outwards,  with  which  the 
arytenoid  cartilages  arc  articulated.  The  external  surf^ice  of  the  cartil:ige 
is  convoi  and  smooth  in  front  and  at  the  Btdes,  where  it  affords  attachment 
to  the  orico-thyroid  muscles,  and  behind  these  to  the  inferior  constrictor 
muscle  on  each  side  :  posteriorly  it  presents  in  the  middle  line  a  slight  ver- 
tical ridge,  to  which  some  of  the  longitudinal  fibres  of  the  cesopbagiu  ars 
attached.  Oo  each  side  of  this  ridge  is  a  broad  depression  occupied  by  the 
posterior  crico- arytenoid  mnscle,  and  eztematly  and  anteriorly  to  that  a  small 
rounded  and  slightly  raised  surface  for  articulation  on  either  side  with  the 
inferior  comu  of  the  thyroid  cartilage.  The  internal  surface  is  in  contact 
throughout  with  the  mucous  membrane  of  the  iarjnx.  The  lower  border 
of  the  cricoid  cartilage  is  circular,  but  higher  up  it  is  somewhat  compressed 
laterally,  so  that  the  passage  through  it  is  ellipticaL 

The  arytenoid  cariitaiju  ore  two  in  number,  and  are  of  a  symmetrical 
form.  They  may  be  compared  to  Ihree-sidod  pyramids  recurved  at  the 
summit,  resting  by  tboir  bases  on  tbe  posterior  and  highest  part  of  the 
cricoid  cartilage,  oud  approaching  near  to  one  another.  Eacli  measures 
from  five  to  six  lines  in  height,  about  three  lines  in  width,  and,  in 
tho  middle  of  its  inner  surface,  more  than  a  line  from  baforo  backwards. 
Of  the  three  faces,  the  poiUr'uiT  is  broad,  trioDguL-u*,  and  excavated  from 
aboTo    downwards,   lodging  part  of   the  arytenoid   muscle.      The    emUrwr 
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Fi|[.        fl3S. — OuTLINIt       EHIIWIKO      IHI 

Position  ind   Forh   or  tuk  Abt- 

TEHOTD  C1KTII.IUK9  flUJH  UKUmil.     ) 

K,  hyo'vl  bono ;  (,  the  aopeiior,  and 
f,  tbe  inferior  cotnu  of  tlie  thyroid 
oartilage ;  c,  placed  on  tbe  median 
ridge  of  the  bock  of  the  cricoid  carti- 
lage ;  a,  plomd  between  Ihe  two  arj- 
teonid  autiJaBEB,  to  which  tho  letter 
poinU  b;  tva  dotted  linci ;  the  curti- 
lages of  Santorini  or  cornicula  are 
shovn  abnTe  the  njiper  asgles ;  (r,  tbe 
trachea. 


surface,    convax  in    its    general 

outline,  and  somewhat  rough, 
gives  attachment  to  tho  thyro- 
arytenoid muscle,  nuj,  by  a  small 
tubercle,  to  the  corTOspouding 
superior  or  fulsa  vocal  cord.  The 
inUriial  surface,  which  is  the 
narrowest  of  the  three,  and 
slightly  convex,  is  nearly  parallol 
with  that  of  the  opposite  cartdoge, 
boiui;   covered   by  the   laryngeal 

mucous  membrane,  Tho  anterior  and  posterior  borders,  which  limit  the 
internal  face,  ascend  nearly  in  the  same  vertical  plane,  whilst  the  external 
bonier,  which  separates  the  anterior  from  the  posterior  surface,  is  directed 
obliquely  uiwards  and  inwards. 
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The  base  of  each  arytesoid  cortikgo  is  slightly  hollowed,  having  towardii 
its  imier  purt  a,  smooth  KUiface  for  articulntioii  with  the  triocjid  cuttiluge. 
Tivo  of  ila  angles  are  remarkably  promiuotit,  viz.,  one  txlcrjial,  short,  lUiJ 
rounded,  wbiuli  [irojecU  bnckwiLrds  tuid  outwards,  aud  iuto  nhich  the  poft- 
terior  Bod  tbo  lateral  crico-arjteiioid  miiBcles  ore  inserted  ;  the  other  ante- 
rivr,  whioh  is  luore  pointed,  and  forms  a  horizontal  jirojeotion  forwMila,  to 
which  the  correGpouding  true  vocal  cord  in  attached. 

The  apfx  of  each  arytenoid  cartilage  curves  backwards  and  n  little  in- 
waids,  and  terminates  in  a  bluut  point,  whioh  is  surmounted  by  a  sniajl 
cartilaginous  appendage  named  coriiiculum  laryngis. 

The  cornicula  furi/iii/ij,  or  eartUaijta  vf  Santorini,  are  two  small  3reliowiali 
cartilaginotiB  nodules  of  a  somewhat  conical  shape,   which  are   articulated 
with  the  summits  of  the  arytenoid   cartilages,  and  serve  as  it  were  to  pro- 
loDg  them  backwards  and  inwarda.     They  are  somotimes  continuous 
the  arytenoid  cartilages. 

The  cuiifi/irni  eariilagcs,  or  cariilagu  of  WriAerg,  ore  two  very 
soft,  yulloHish  cartUaginoua  bodies,  placed  one  on  each  side  of  the  lary 
in  the  fold  of  mucous  membrane,  which  extends  from  the  summit  of  tho 
arytenoid  cartilage  to  the  epiglottis.  They  have  a  conical  form,  their  base 
or  broader  part  being  directed  upirards.  'J'hoy  occasion  small  conical  eleva- 
tions of  the  mucous  membrane  in  the  margin  of  the  superior  aperture  of  tha 
larynx,  a  little  in  advance  of  the  cartilages  of  Santorini,  with  which,  lioir- 
ever,  they  are  not  directly  connected. 

The  ti>\giulth  in  a  median  lamella  of  yellow  cartilage,  shaped  aomew 
like  an  ovate  or  obcordute  leaf,  and  covered  by  mucous  membrane.  It  is 
placed  in  front  of  the  superior  opeuiug  of  the  larynx,  projecting,  in  the 
ordinary  couditiou,  upwards  immediately  behind  the  base  of  tlie  tongue ;  but 
during  the  act  of  swallowing  it  is  carried  downwards  and  backwards  ovec 
the  entrance  into  the  htryux,  which  it  covers  and  protects. 

The  cartilage  of  the  epiglottis  is  broad  and  somewhat  rounded  at  its  np; 
ftee  margin,  but  inferiorly  it  becomea  pointed,  and  is  prolonged  by  means 
ft  long,  narrow,  fibrous  band  (the  thyro-epigloltic  ligament)  to  the  dee' 
angular  depression  between  the  alie  of  the  thyroid  cartilage,  to  which  it 
attached,  behiud  and  below  the  median  notch.  Its  lateral  borders,  which. 
are  convex  and  turned  backwards,  are  oidy  partly  free,  being  in  port  con- 
cealed within  the  folds  of  mucous  membrane,  which  pa^a  back  on  each  sida 
to  the  arytenoid  cartilnges.  The  aidet'ioT  or  I'lnijual  surface  is  free  only  iu 
the  upper  part  of  ita  extent,  where  it  is  covered  by  mucous  membrane. 
Lower  down,  the  membrane  is  reflected  from  it  forwards  to  the  baae  of  the 
tongue,  forming  one  mudinn  fold  and  two  lateral  frtenula,  or  glos^o-epiglot- 
tidaan  ligameuta.  Tho  adheient  portion  of  this  surface  is  also  connected 
with  the  pohterior  surface  of  the  os  hyoides  by  means  of  a  median  elustii 
tissue  named  the  byo-epigluttic  ligament,  and  is  moreover  in  contact  with 
some  glands  and  fatty  tbbtiu.  The  posterior  or  laryngeal  surface  of  the  epi- 
glottis, which  is  free  in  the  whole  of  its  extent,  is  concavo-convex  from 
above  downwards,  but  concave  from  side  to  side  :  the  lower  convexity  pri 
jectiflg  backwards  into  the  larynx  is  named  tho  tubercle  or  cushion.  Tha 
epiglottis  is  closely  covered  by  mucous  membrane,  on  removing  whtcb,  the 
yellow  cartilaginous  lamella  i;*  seen  to  be  pierced  by  numerous  little  pits  and 
perforations,  in  whieh  ore  lodged  small  glands  which  open  on  tho  surface  of 
tbp  qubrane. 

i«  of  the  cartilagts  of  the  larynx.— The   epiglottis,  togethi 
ula  luryii^s  and  cuneiform  cartilages,  are  composed  of  whai 
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illetl   yelloir  or  spongy  caniU^'i,  which  ban  little  teiiiieiic;  to  OB^iry. 
xtnioturo  of  nil  ttie   other  curtil  igua   of  the   hiryni  rosemblsa  thnt  of 
the  Do^tiLl  cartilages,  liko  which,  tbuy   art)    rery  prooe  to  OjBiScation  aa  lifu 

Liijimtinti  of  the  larynx. — The  epiglottidean  ligHmeats  and  the  unioii  of 
the  criaoiJ  cartilage  with  the  trachcn  Imve  been  alre&ily  mentioned  :  the 
other  ligiimoiit.'!  of  the  luryux  may  be  divided  iuto  thyro-hyoid,  crico- 
thyroid, nnd  aryteooiJ  groups*. 

Thyrii-h'jiiid  UqimenU. — The  larynx  ii  connected  with  the  o3  hyoides  by 
a  broad  membrane  and  by  two  round  lateral  ligaments.  The  thym-lrjoul 
membrane,  or  midJU  Ih'jro-IiijnUi  lujamcnt,  is  a  broad,  fibrous,  and  somewhat 
elastic  membrane,  which  pauas  up  from  the  whole  length  of  the  snperior 
border  of  the  thyiotd  cartiUge  to  the  os  hyoides,  whoro  it  ia  attached  to 
the  posterior  and  upper  margin  of  the  obliquely  iDclined  inferior  aiirfoce  of 
the  bone.  Ovring  to  thi^  arrangement,  the  top  of  the  larynx,  when  drawn 
up^arda,  is  permitted  to  a!ip  within  the  circumference  of  tbu  hyoid  bone, 
between  which  and  the  upper  part  of  the  thyroid  cartilage  there  U  oci:asion- 
ally  found  a  small  synovial  buriUk.  The  thyro-hyoid  membrane  is  thick  and 
subcutaneous  towards  the  middle  line,  but  on  each  side  bccomea  thin  and 
loose,  and  ia  covered  by  the  thyro-hyoid  muscles.  Bobiud  it  ia  the  epi- 
glottis witli  tho  mucous  membrane  of  the  ba.w  of  the  tongue,  separated, 
huwover,  by  much  adipose  tissue  and  somo  glands.  It  ia  perforated  by  the 
superior  luryngeal  artery  and  ucrre  of  each  aide. 

The  liileial  thyro-liyoki  Hyamriiti,  placed  at  the  posterior  limits  of  the 
thyro-hyoid  membrane,  are  two  rounded  yellowish  cord*,  which  pass  up 
from  the  superior  cornua  of  the  thyroid  cartilage,  to  the  rounded  extremiiieB 
of  tbo  groat  cornua  of  the  hyoid  bone.  They  are  diatiuctly  ehatic,  and  fre- 
quently encloae  a  small  oblong  cartilaginous  nodule,  which  has  been  named 
carfilngo  Irlfirea:  sometimes  this  nodule  is  bony. 

Crico-lhyroid  iijjameiits, — The  thyroid  and  cricoid  cartilages  are  connected 
together  by  a  membranoue  ligament  and  synovial  articulations.  The  crtco- 
Ihi/rfitd  vif.mhraiie  ia  divisible  into  a  meeial  and  two  lateral  portiona.  The 
me.^inl  pnrtiou,  broad  below  nnil  narrow  above,  is  a  strong  triangular  yel- 
lowiah  ltgam(>ut,  coiittistiog  chiefly  of  elastic  tissue,  and  is  attached  to  the 
contiguous  borders  of  the  two  cartilages.  Its  anterior  surface  is  convex  and 
is,  partly  covered  by  the  crico-thyroid  muscles,  and  is  crossed  harizontally  by 
a  smoil  auaitomotic  arterial  arch,  formed  by  the  junction  of  the  crico-tUyroiil 
branches  of  the  right  and  left  superior  thyroid  arteries.  The  lateral  por- 
tiona are  fixed  on  each  side  to  the  inner  lip  of  the  upper  border  of  the 
cricoiil  cartilage,  between  the  deep  musclea  and  the  mucoua  membrane  : 
they  become  much  thiimer  sa  they  pivis  upwards  and  bar-'kivardn,  and  are 
continuous  with  the  lower  margin  of  the  inferior  or  trae  vomI  oords,  becom- 
iug  blended  with  them  firmly  in  front. 

The  r.rko-thyroid  joints,  between  the  inferior  oorimri  of  the  thyroid  carti- 
lage and  the  sides  of  the  cricoid,  are  two  suiil  but  clistinct  articiibktiona, 
having  each  a  ligamentous  capsule  and  a  synovial  mombrane.  The  promi- 
nent oval  articular  surfaces  of  the  cricoid  cartilage  are  directed  upwards  and 
outwards,  while  those  of  the  thyroid  cartiUge,  which  are  slightly  concave, 
loolc  in  the  opposite  direction.  Tim  capsular  fibres  form  a  stout  baud  be- 
hind the  joint,  TliQ  movement  allowed  is  of  a  rot.itory  description,  the 
thyroid  oartiloge  revolving  on  its  inferior  cornun,  and  the  axis  uf  rotation 
passing  tranaveraely  through  the  two  joints. 

Ari/lenoid  ligaments. — The  arytenoid  cartilages  are  ooaneoted  below  with 
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the  cricoid  cnrtiln^,  above  with  the  coruiciila,  ami  in  frout,  hy  meuna  of 
fibres  contained  within  the  true  and  bUe  vocal  cords,  with  the  tkynutl 
mrtilage. 

The  crico-arytenoid  articulations  are  aurrounJud  by  a  series  of  thin  capsu- 
lar fibres,  which,  together  with  a  loose  syuovial  mombrane,  serve  to  conuoct 
the  coavex  elliptical  articnlar  surracos  on  the  upper  border  of  the  cricoid 
cartili^o  with  the  concave  articukr  depreBsiobs  on  the  buses  of  the  arytenoid 
cartilnges.  There  is,  moreover,  a  strong  yosUrior  CTUo-anjIciioiJ  ligament 
on  each  side,  arising  from  the  cricoid,  and  inserted  into  the  inner  and  hack 
part  of  the  brvsc  of  the  arytenoid  cartilage. 

The  summits  of  the  arytenoid  cnrtilagea  and  the  comionla  laryngis  ha 
usually  a  fibrous  and  syuovinl  capsule  to  connect  them,  hut  it  is  frequent 
iudistiuct. 

The  superior  thyin-arytenoid  ligamcnta  consist  of  a  few  slight  fibrous  fueci- 
culi,  contiuued  within  the  folds  of  niucoiis  membrane  forming  the  fiil.ae  tochI 
cords  hereafter  to  be  described,  aiid  are  fixed  in  front  to  the  depression 
between  the  alie  of  the  thyroid  cartihtge,  somewhat  above  its  middle,  and 
close  to  the  attitohment  of  the  epiglottis  :  behind  they  are  connected  to  tbu 
tubercluB  on  the  rough  anterior  surface  of  the  arytenoid  cartilages.  They  ar« 
continuous  above  with  scattered  fibrous  bundles  contained  in  the  arjteni 
epiglottidean  folds. 

The  inferior  tliyro-arylenirid  ligamtnl*,  placed  within  the  lips  of  t 
glottis,  and  forming  tlie  true  vocal  cords,  are  two  bands  of  elastic  tisaue 
which  are  attached  in  front  to  about  the  middle  of  the  depresriou  between 
the  alas  of  the  thyroid  cartilage,  below  the  superior  cords  ;  and  are  inserted 
behind  into  the  elongated  anterior  processes  of  the  base  of  the  arytenoid  car- 
tilages. Those  bauds  are  of  considerable  strength,  nnd  consist  of  closdy- 
(uranged  parallel  fibres.  They  are  continuous  below  with  the  thin  lateral 
portions  of  the  crico- thyroid  membrana 

/nfcrior  nf  ihe  larynx.— The  cavity  of  the  larynx  is  divided  into 
upper  and  a  lower  compartmHCt  by  the  comparatively  narrow  aperture 
the  glottis,  or  rima  glotlidh,  the  margins  of  which  coastituto  in  their  two 
anterior  thirds  the  lower  or  true  vocal  cords ;  and  the  whole  laryngeal 
cavity,  viewed  in  transverse  section,  thus  presents  the  appearance  of  on 
hour-glass,  or  of  tiro  funnels  meeting  together  by  their  narrower  ends. 
The  upper  compartment  commnuicates  with  the  pharynx  by  the  t^penor 
ajicrtuTt  of  the  larynx,  and  contains  immediately  above  the  rima  glottiilis 
the  ueiifric'es  and  the  upper  or  false  votal  cords.  The  lower  compartment 
passes  inferiorly  into  the  tube  of  the  wind[>ipe  without  any  marked  con- 
striction or  limitation  between  them  (Fig,  638). 

The  ivpcrior  apcrtvre  of  the  larynx,  by  which  it  communicates  with  th* 
pharynx,  is  a  triangular  opening,  wide  in  front  and  narrow  behind,  i 
lateral  margins  of  which  slope  oblifjuely  downwards  and  backwards.  It 
bounded  in  front  by  the  epiglottis,  behind  by  the  summits  of  the  arytenoid 
cartilages  and  comicula  laryngis  with  the  angular  border  of  mucous  mem- 
brane crossing  the  median  apace  between  them,  and  on  the  sides  by  two 
folils  of  mucous  membrane  named  the  anjIenii-rplglolH'han.  foltUy  which, 
enclosing  a  few  liganiontous  and  mnsculnr  fibres,  pass  forwards  from  the 
tips  of  the  arytenoid  cartilages  and  comiouU  to  the  lateral  margins  of  the 
epiglottis  (Fig.  037). 

In   studying  the   form  of  the  laryngeal  cavity  and   its   apertures,    it  is 

'-  become  acquainted  with  the  nppaorances   which  they  present  on 

m  a  during  life  by  means  of  the  laryngoscope,  and  with  the  rclationa 
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All 


of  these  to  tlio  nnatomical  stmoture.      Ou  thus  examining  the  anperior  aper- 
tiue,  thoro  are  seou  on  each  side  two   rounded   elevattoiia,  corrcBpoDding 


Pig.     636.— Trhee     LtBT!!-  Rg,  8£fl, 

a^iscopiD  ViEua  oi  tuk 
SciPKftfon     Apertuilh      or 

TFK  IlAHfnX  AND  S^FL- 
KCDITDIIIO      PiRTS     IB     D[F- 

rEHRrr  STtTKs  or  tub 
Glottis  iiukino  Lirs  (Trum 
Cienosk). 

A,  tbe  glottii  dnring  tha 

•miwiioa  of  a  high  Dote  in 
.  liDgiDg,     B,  ia  tat}  or  quiet 

infa&latioa  of  air.      0,  ia  tbe 

■tatc  ot  wiieat  pouitile  dila- 
I  iftLion  BB  in  iohiiLiDg  &  wcrj 
,  deepbrestb.  Tbe  dLagramiA', 

B',  and  C,  bnTe  been  adiled  to 

Cierniak's  figures  to  ghow  in 

boriioDtal     sectiona     of    tbe 

glottii    Cbs    position    of   the 

Tocal  ligimeoU  aoJ  arytenoid 

cadilagea  in  tbe  lUree  aeieral 
i  Hates  npreaenteil  in  the  other 
'  flgnra.    Id  all  tbe  ligurei,  do 

&r  03  mnrked,  tbe  If  tteni  in- 
dicate tbe  parts    u    IoIIohb, 

Til. :  t,  the  bnse  nf  the  tongue  ; 

t,  tbe  upper  free  part  of  tbe 

^Iglobtin  I     e',    tbe    titber;;!e 

Or  cushion  of  tbe  epiglottis ; 

pA,  ywi  of  tbe  anlerior  vidl 

of   the    pharjni   bebind    tbe 

Utyni ;  ia  the  margin  of  the 

BrjtcDa-cpigtolLidBaa  fold  vi, 

the  B^Tcllini;  of  Cbc  [oeni^jrano 

eansed  lij  tbe  cartilages  of  Wrisher^  ;  »,  tbst  of  the  cirtilages  of  Santorini ;  a,  the  tip 

or  summit  of  the  arytenoid  mrtila^es  ;  cv,  the  tn^e  vocal  eordft  or  lips  of  tbe  riioa  gloi- 

lidis  i  evil,  tbe  superior  or  falno  vocftl  cards  ;  between  them  the  Tentricla  of  tbe  Irtrjox  ; 

in  C,  ( r  is  pUoed  on  the  nnlerior  wall  of  the  reoediiig  trachea,  and  Ii  indicates  the  com- 
mencement of  the  two  bronciii  beyond  tbe  bifurcalioa  vbich  nuij  be  brongbt  lata  view 

in  tbis  Ktate  of  extreme  dilatation. 

reapcctiveiy  to  the  oorniciila  and  the  cimt'iform  cartilages  ;  while  ia  the 
middle  line  in  front  there  is  a  tiimeBceiice  of  the  mucous  tnembrs.Qo  of  the 
lower  part  of  the  epiglottis,  GDabliag  thnt  structure  to  close  the  aperture 
more  accurately  when  it  ia  depre^iaed,  and  named  the  ixihireh  or  cushion,  '•/ 
tite  epi'jlutiis,  The  mucous  membrane  between  the  arytenoid  oartllngea  Is 
itrotched.  when  they  are  iiB])iirated,  mid  folded  double  wheii  thoj  nro 
approximated,  (Czermak  on  the  Laryngoscope,  traDshted  by  the  Now 
Sydeiiliam  Society.) 

On  looking  down  through  the  superior  opening  of  the  laryni,  the  glottis 
or  Tina  glotliilU  is  seen  at  some  dLitaiico  below,  Id  tbe  form  of  ft  long 
narrair  fissure  niuning  from  before  backwards.  It  is  situated  on  a  luvel 
with  the  lower  part  of  the  arytenoid  cartilages,  and  is  bounded  by  the  (rue 
Bocal  cords,  two  smooth,  atroDg,  and  straight  folds  of  membraue  projecting 
inwards,  with  their  free  oilgea  directed  towards  the  middle  line.  Above  ths 
glottis,  Biiiothcr  pair  of  projecting  folds  is  seen,  the  anperior  or  fdae  vociil 
oorda,  which  are  much  thinner  and  weaker  and  less  ptujeating  than  the 
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inferior,  and  arc  arched  in  furm.  Bounded  liy  tlio  sujierior  &uil  inferior 
Toca!  cords  are  two  deep  ovnl  depresaiouH,  oue  on  each  side  of  the  glottis, 
named  the  aiiiiu'c*,  or  cetitridr3,  of  the  larynx  ;  and  leading  u^wnrds  from  tho 
anteiior  parts  of  thuso  depreBsionn,  estemal  to  the  BOpeiior  vocal  corda,  are 
two  small  culs-de  8«c,  named  the  iunjjijeul  poacha  or  mcculi. 


FiK.  687. 


Kg.  BS7.— pKHspEcnvB  ViBir  o»  the 

FHABTHOEM.    OpRNINa    IKTU    TDI    Lx- 
nTMX  rSOH  tDOVB  IHU  U1IU1.1D. 

Tli^  Anperior  Hpcrtiire  hu  beta  ntuoh 
diUttd  ;  tbe  gloltia  ii  in  a  luodemlel; 
dilited  CDodition  ;  the  «atl  of  Ibe  yiba- 
rynx  is  Ofiened  from  behind  lUid  turned 
lo  the  two  BJdea.  I,  Indj  uf  the  hjoid 
bone  ;  2,  Rmall  camua  ;  3,  grenb  eornna  ; 
4p  DpfWr  and  Inwcr  cornns  of  Ibe  tbfrutd 
csrlilage  ;  5,  membrnDs  of  tbe  phiir}ni 
ooTering  tbe  posterior  surface  nf  the 
cricoid  CArtilnge ;  6,  upper  part  of  ibe 
gill  let  1  7,  membtEinaug  part  of  tbe 
tnicbea ;  S,  pnijci^lion  canted  b;  the 
carttlage  of  BuDtorini ;  9,  tba  same  be' 
longing  to  tbe  carlilnge  of  Wrisberg  ;  10, 
arjl«no-epiglottidean  fold  ;  11,  eul  m«f- 
gin  of  tbe  wall  of  the  pburjnx  ;  a,  frte 
l>nrt  of  tlie  epiglottis ;  a',  its  lover 
pointei)  pait ;  a",  the  CDsblon ;  li, 
emiDencfl  oa  each  side  over  tbe  saivnlns 
or  pouch  of  tbe  larynic ;  ^',  the  veitlriclcs; 
G,  the  glottis  :  the  lines  on  eaob  aide 
point  to  the  margias  or  towI  eordi. 


The  s-uperlur  vocal  eordi,  also 
called  the  false  vocal  cords,  because 
they  nro  not  immediately  concerned 
in  the  production  of  the  voice, 
are  tiro  folds  of  mucous  membrane, 
each  of  which  forma  a  free  crea- 
ocntic  margin,  bounding  the  cor- 
responding ventricle  of  the  larynx, 
the  hollow  of  which  ia  seen  on 
looking  down  int«  the  laryngeal  cavity,  from  the  Kiiperior  vocal  corda  being 
separated  farther  from  each  other  than  the  inferior  cords. 

The  <tiferk-r  or  (riie  cecal  curds,  the  structurca  by  the  vibration  of  which 
the  Hounda  of  the  voice  are  produood,  occnpy  the  two  anteriur  tbirda  of  the 
aperture  of  the  glottia.  These  cords  are  not  mere  folds  of  mucous  mem- 
brane, but  are  strengthened  near  their  free  margins  by  the  elastic  thyro- 
arytenoid  ligaments,  and  further  out  by  tho  thy ro- arytenoid  muscles. 
The  mucous  membrane  covering  them  is  ao  thin  and  cla»e1y  adherent  as  to 
show  the  light  colour  of  the  ligamenta  through  it.  Tiieir  tree  edges,  which 
are  sbaq)  and  atraiijht,  and  directed  upwards,  form  tbe  lower  boundaries  of 
tho  ventricles,  and  are  the  parts  thrown  ntu  vibiation  during  the  pro- 
duction of  the  voice.  Their  inner  surfaces  are  flattened,  and  look  towarda 
each  other. 

The  rima  gloUulis,  an  elongated  aperture,   situated,   anteriorly,  between 

the  inferior  or  true  vocal  cords,  and,  poattriorly,  between  the  bases  of  the 

'woid  outilages,   forms  when  nearly  closed  a  long  narrow  alii,  slightly 
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wider  iu  the  centre  ;  when  moderately  open,  as  iu  easy  Kxpiration,  ita 
abape  is  that  of  a  long  triangle,  the  pointed  extremity  being  directed  for- 
wards, aud  the  base  being  placed  behind  between  the  arytenoid  cartilages  ; 
and  in  ita  fully-dilated  condition  it  has  tbe  figure  of  an  elongated  lozenge, 
the  poHtcrior  sides  of  vhich  are  formed  by  the  inner  sides  of  the  buses  of 
the  arytenoid  carttlagox,  while  the  posterior  angle  is  truncated.  This  aper- 
ture is  the  narrowest  part  of  the  interior  of  the  larynx  ;  iu  the  adnlt  male 
it  measures  about  eleven  lines  or  neurly  an  inch  in  an  antero-posterior 
direction,  and  three  or  four  lines  across  at  ita  widest  part,  which  may  be 
dilated  to  nearly  half  an  inch.  In  the  female,  and  in  males  before  the  age 
of  puberty,  its  dimensiouB  are  less,  its  an tero- posterior  diuneter  being  about 
eight  linos,  and  its  transverse  diameter  about  two.  Tbe  vocill  ligaments 
measure  about  seven  lines  in  the  adult  male,  and  five  iu  the  female. 

The  Bejitrktes,  or  ainyises  of  tbe  larynx,  situated  between  the  superior  and 
inferior  vocal  cords  on  each  side,  are  narrower  at  their  orifice  than  in  their 
interior.  The  upper  morgiu  of  each  is  crescentic,  and  the  lower  itralght : 
the  outer  snrfoce   is  covered   by  the 

upper    fibres    of  the    corresponding  Fig.  688. 

thyro-arytenoid  inuscle. 

Pig.   633. — AmBRiOR   Half  ow  «  Trans- 
viH»E  Vebtical  Seittiiin   laRuucH  rat 

LlJlTnX    XKiU   ITS   KlIlllLE. 

In  order  to  bring  the  deepest  part  of  one 
of  the  saccnli  into  vien,  tbe  seclion  is  car- 
ried iMDewliaC  fnrtber  farward  nn  the  right 
*ida :  tbe  Bpnce  between  the  horiioDbaJ 
dotted  lincB  marked  1,  curaiviaes  tbe  upper 
division  of  tlie  larjiigea[  cavity ;  lliat 
marked  2,  CQirespoDda  to  the  midiJle  cavity 
or  that  of  the  veiitricle.i ;  thnt  miLrkcd  3, 
indicates  tbe  io^'cr  divii^ion  of  the  laryngeal 
cavity,  contJDoed  into  i,  a  yart  of  the 
traehea  ;  8,  the  free  port  of  the  epiglottie  ; 
e',  its  cushion  ;  h,  the  Jivided  grenl  comua 
of  the  hyoiJ  bone;  hi,  thyro-liyoid  mem- 
brane :  t,  cut  Hnrfflce  of  the  divided  thvroid 
cattlluge  ;  e,  that  oF  the  cricoid  cnrlikje  : 
r,  6rbl  ring  of  the  trachea  ;  ta^  supprior 
and  inferior  parts  of  the  thyro-arytenoid 
inusele ;  vl,  thyro .arytenoid  ligsnient  in 
the  true  vocal  eord  covered  by  mucous 
meuibnne  at  the  tiina  glottiilii ;  (,  the 
ventricle  ;  almtc  thii,  the  Euperior  or  falge 
corda  ut  margin  of  the  foldi  nbove  the  ven- 
tricles ;  i',  the  uc«ulus  or  pouch  opened  OD 
the  right  side. 

The  smalt  culs-de-sac  named  the  laryni/eal  pmiehcs  lead  from  the  anterior 
part  of  the  ventricles  upward»,  for  tbe  apace  of  half  an  iniih,  between  the 
superior  vocal  cords  on  the  inner  side,  and  the  thyroid  cartik;;e  on  the  outer 
Hide,  reaching  as  high  as  the  upper  border  of  that  cortil^^  at  the  sides  of 
the  epii-lottia.  The  pouch  is  conical  in  shape,  and  curved  sligLtly  backwards. 
Ita  opening  into  the  ventricle  is  uarruw,  and  is  geuerully  limited  by  two 
folds  of  the  lining  mucous  membrane.  Numerous  small  glands,  sixty  or 
seventy  in  number,  open  into  its  interior,  and  it  li  aurrouuded  by  a  quan- 
tity of  fat.  Eitercally  to  the  fat,  this  little  pouch  receives  a  fibroua 
investment,  which  i*  continuous  below  with  the  superior  vocal  oord.      Over 
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its  laryngeal  vide  and  tipper  end  is  a  thin  layer  of  muBcular  fibres  icom- 
pressor  naccwli  kryngia,  arytieno-epiglottideus  inferior,  Hilton)  connecleJ 
alx)Te  with  those  found  in  the  arytono-epiglottidean  folds.  The  npper  fibres 
of  the  thyro-arytenoid  moscleB  pass  over  the  otiter  side  of  tho  poucb,  a 
few  being  attached  to  its  lower  part  The  laryngeal  pouch  is  supplioil 
abundantly  with  nsrres,  derived  from  the  superior  laryngeal. 


Mu»du  of  the  Laryiuc 

Bcaides  oertaiii  extrinsic  muBclea  already  described — viz. ,  the  atemo-hyoid, 
omo-hyoid,  Btcmo-thyroid,  and  thyro-hyoicl  mnscleB,  together  with  the 
nuiclsit  of  the  snpra-hyoid  region,  and  the  middle  and  inferior  constrictors 
of  the  pharynx,  all  of  wliich  act  more  or  less  upon  the  entire  larjoT,  thet* 
are  certain  intrimic.  mwidca  which  move  the  different  cartilages  npon  one 
another,  and  modify  the  ai^e  of  the  apertures  and  the  state  of  tension  of 
the  soft  parts  of  the  larynx.  Theao  intrinsic  musdaa  are  the  erieo-lhi/n>i4t 
the  posterior  and  lateral  CTuo-aTytenoiii,  tho  thyro-arytcii'iid,  the  arytenoid, 
and  the  arytc'io-epli/lottidfan,  together  with  certiiin  othor  slender  imiscnlar 
fa.iciculi.  All  these  mnsoles,  except  the  arytenoid,  which  crosses  the  middle 
line,  are  in  pnirs. 

The  ci'iro'lhijrnid  mfiKh  is  a  short  thick  triangular  muscle,  seen  on  the 
front  of  tho  larynx,  situated  on  tlie  fore  part  and  Kido  of  the  oriooid  cartilage. 
It  arises  by  a  broad  origin  from  tho  cricoid  cartilage,  reaching  from  the 
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Fig.  ess. 


Pig.  S39. — Latikal  Ttew  or  thi  Cartilaqis 
OP  THR  LARTIIX  with  TUB  Gsioa-TitTHOiD 
McaCLB  (afler  Willis). 

8,  thjroid  cartilage ;  9,  sricoid  :  10.  erico- 
tli^rnid  muHcle ;  11,  crico-thjroid  ligament  or 
mfuibraiie ;  12,  upper  linga  of  the  trachea. 


median  line  backwards  npon  the  lateral 
surface,  and  its  fibres,  passing  obliquely 
upwards  and  outwards  and  divet^ng 
slightly,  are  inserted  into  the  lower  bor- 
der of  tho  thyroiil  cartilage,  and  into  the 
anterior  bonier  of  ita  iuferior  coruu. 
The  lower  portion  of  the  muscle,  the 
fibrea  of  which  ore  nearly  horjiiontal,  and 
are  inserted  into  the  inferior  comu,  is 
usuidly  distinct  from  the  rest.  Some 
of  the  superficial  fibres  are  almost 
always  continuous  with  the  inferior  con- 
Btrictor  of  tho  pharynx.  The  inner 
borders  of  the  muscles  of  the  two  aidas 
are  separated  in  tho  middle  line  by  a  triangular  interval,  broader  above 
than  below,  and  occupied  by  Ihe  orieo-thyroid  membrane. 

The  posieriiir  crico-aryUnoid  mnndc,  situated  behind  the  larynx,  beneath 
tho  mucous  membiana  of  the  pharynx,  arises  from  tho  broad  depreaaion  on 
tho  corresponding  hulf  of  the  posterior  surface  of  tho  cricoid  cartilage.  From 
this  broad  origin  its  fibres  converge  upwar^ls  and  outwards  to  be  inserted 
into  tho  outer  angle  of  the  base  of  tho  arytenoid  enctilago,  behind  tho 
attachment  of  the  lateral  crico-sryteuoid  muscle.    The  upper  fibres  are  shoit 
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&nd  almost  horizoutal  ;    the  middle  lire  the  longest,  and  mn  obliiiuely  ; 
whilat  tho  lower  or  eiternal  fibres  are  nearly  TerticaL 


Fig.  eto. 


Fig,  8i0.— YiKW  OF  rns  L*by:;i  axu  Tart  o» 

TBI   TBAITIlIt  rHUH  BEHIHI',   WITH    TIIK  Mds- 
OLES  DiaSEITTED. 

h,  the  bnd;  of  the  k^Ditl  bone  ;  t,  epiglottiB  ; 
I,  the  poitcrioc  hordera  nf  the  thjraid  cartihiga ; 
Cf  the  medioa  ridge  of  the  ericoicl ;  a,  upptr 
part  of  the  arytcDoid  ;  j,  placed  on  odc  of  lh« 
obtiquo  foBCicali  of  Ihe  aryl«Dold  iniiKle ;  b^ 
left  posterJoT  crico'ar^tenold  mescle ;  r.  ends  of 
the  incimiplete  cartilaginouB  riii;;a  of  the  Iniehed ; 
I,  filiruus  memlinme  cruaHiDg  the  l>iick  of  llie 
trachea  ;  n,  niDKular  Ghrea  eipoeed  in  a  pari. 

In  connection  with  the  posterior  crico- 
arj'tcnoid  musi?le,  may  be  moniioncd  an 
oocanional  nmitl  etip  io  conlact  with  its  loner 
border,  viz.,  the  Lerato-ericoid  muBcle  of 
]k]erkel.  It  i>  a  short  and  slender  bundie. 
arising  from  the  cricoid  cartilage  near  its 
lower  border,  a  little  behind  the  inferior 
comn  of  the  thyroiil  cartilago,  and  puaing 
obliquely  outwnrdB  and  upwards  to  be  inserted 
into  that  process.  It  OEunlly  eiistit  on  only 
one  side.  Tamer  found  it  in  seven  out  of 
thirtj'-two  bodies.  It  ia  not  known  to  be  of 
any  pbjaiological  significance.  (Itlerkel,  Anot. 
nnd  Phjs.  des  Menschl.  Stiaimiind-Spriich- 
organs,  Leipzig,  1857 1  Turner  in  Mouth.  Ued. 
Journal,  Fob.  I860.] 

The  lattral  erko-arytaioid  muscle,  smaller  than  the  posterior,  and  of  an 
oblong  form,  ia  in  n  great  measure  bidden  by  the  ala  of  the  thyroid  oarti- 
laga.     It  arises  from  the  upper  border  of  the  side  of  the  cricoid  cartilage,  iU 


Fig.  841. 


Tig.    fi4!,— DuGttAHMiTIO   VlRW    FHOU    AnoVE   OF 
TBE  DlSSECTKn  LAkTMX  (Hfter  Wlllia). 

],  aperture  of  the  glottiti ;  2,  arytenoid  cirti- 
lagei  ;  3,  Tocat  coids  ;  4,  posterior  crieo-arytenoid 
moscles ;  fi,  right  lateral  crico -arytenoid  muscle, 
that  of  the  left  side  being  removed  ^  6,  Arytenoid 
muscle ;  7,  thjto-aryt«noid  mnacle  of  the  left 
side,  that  of  the  right  side  being  removed  ;  9, 
upper  border  of  the  thyoid  cortilasB  ;  9,  baclt  of 
the  cricoid  cartilage  ;  13,  posterioT  crico- arytenoid 
ligament. 


origin  extending  m  far  baolc  as  the  artictilar 
earfnce  for  the  arytenoid  carttlago.  Its 
flhrcB  passing  obliquely  backw.irda  and  up- 
wards, and  tbe  anterior  or  upper  ones  being 
the   longest,   are   attached  to  the  external 

process  or  outer  nicio  of    the   base   of  tho  arytenoid  cartilage  and  to  the 

adjacent    part   of   ita   anterior    surface,  in  front   of  iho   insertion  of    the 

poetarior  crico-arytanoid  muscle,  ^ 

Hub  moHcla  Ues  in  the  interval  hetveen  the  ala  of  the  thyroid  eartil 

s  0  i 
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•od  the  interior  of  the  laryni,  buing  lined  within  by  the  mucons  membr 
of  the  Ibt^iix.     Its  auterior  port  is  'Covered  by  the  upper  part  of  the  ana 
thyroid  muHcle.      Thu  upper  part  is  iu  oluse  ooatact  and  indeiid  ie  somet 
bleuUed  with  the  thyro-aryteuoid  muscle. 

'J'liQ  tkyro-iirijteiiui'l  ia  a  broail  fiat  moscle  eitiukted  abovo  the  Liter^  crio 
aryttaoiii.  It  is  thick  below  and  iu  front,  tuid  bscumes  tbinaer  aboie  sad 
bthiiid.  It  oousists  of  severail  mascular  fasciculi,  nbicb  arise  in  frout  fiouj 
tbe  intoriial  siirfuce  of  Che  thyroid  cartiliige,  adjacent  to  the  lower  two-thirda 
of  tbe  aiigli)  formed  by  tbe  junction  of  the  two  alse.  They  extend  klmoat 
horizoutftlly  backwards  tind  outwards  to  reach  the  bue  of  the  aTjteriaiJ 
cartilage.  The  fomr  jnorfum  of  the  muBclf,  which  forma  a  tbick  faadeului, 
receives  a  few  addilioual  fibres  from  the  poHlerior  surface  of  the  crico- 
thyroid membrane,  and  is  inserted  into  the  anteiior  projection  on  the  b«CB 
of  tbe  arytenoid  cartilage  and  to  the  adjaceut  part  of  the  surface  cloae  to  the 
inaertioa  of  the  lateral  orico- arytenoid  muscle.  The  thinner  portion  of  the 
thy ro- arytenoid  muscle  is   inserted   higher  up  ou  the  anterior  siirfiMa  and 


Fig.  C42.  Fig.  642.— Yiew  or  thb  Imiiui 

or  THK  Left  ll\ir  v9  tmw  Ia- 
aiKx  (after  Hilbmi}. 

a,  Ivft  arytenoid  earttU^  ;  li  c, 
diridfd  lurbcei  of  tlie  oriomd  lar- 
tilitge;  I,  ihjXiiid  e^rUl^gt;  t, 
epigluttia;  i>,  left  renlricle  of  tti 
larjiix ;  r,  left  inferior  or  Inie 
TuciU  mnl ;  m,  placcl  on  the  iaDO 
wall  of  the  Uryugral  poiieh ;  t, 
iirytcao-fpiKlottiJeaD  miuclai  /■ 
iuMriur  of  ibe  Iracbe^ 

outer  border  of  the  aryt«naiJ 
cnrtitags.  The  lower  pottion 
of  tbe  muscle  auista  in  tlw 
formation,  or  at  least  contri- 
butes to  the  support,  of  the 
true  Tocal  cord,  lying  paf*ll*t 
with  the  rima  glottidia,  im- 
meiliateiy  on  tbe  onter  nde 
of  tbe  inferiur  thyro-arytcooid 
li^meut,  with  which  it  is  in- 
timately connected,  and  into 
the  outer  suifaoe  of  wtiidi 
some  of  its  fibrva  are  iDB«rt«l. 
The  upper  thin  portion,  ex- 
ternst  to  tbe  lower,  tii^s  upon 
the  laryngeal  pouch  and  Tentricle,  close  beneath  the  mucous  uieiubnui«L 
The  entire  tnuBcle  mny  be  dissected  indeed  from  the  interior  of  th«  Uwynx 
by  mining  the  mucou<>  membmne  of  the  tduus  and  vocal  cord.  Pibraa  fron 
this  niUKcle  pass  round  the  border  of  the  aryti>iioid  cartiloi^,  and  becoOM 
continuoiia  with  some  of  the  oblique  fibres  of  the  arytenoid  uubqIc^  (q 
presently  dctcribed. 


Santorlni  dcBcribed  three  tbrra-nrylenoid  muii^^leii,  an  in/trior  sod  mUIdlt,  vUek 
are  caotlanl,  and  a  mptrior,  wblcb  is  nonioii  met  prctont.  Tliefitires  of  the  eapansr 
fuekulan,  when  proMOt,  ariiM  nearest  t«  the  ooteh  of  the  thyreid  cartilage,  and  an 
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•UKhei!  to  the  upper  p.irt  of  the  arytenoid  cartilage.  Tbia  is  named  by  Stsmmerring 
ihetmall  tbj'ro-arytfnoid.  wbilat  liie  two  other  poilions  of  Ihe  mnscle  constitute  the 
iptal  Ihjro-aijtenoid  of  lh«t  »uthor. 

ArytSTioid  aiiil  aryf^no-fpujlotlidfan  muscles, — When  the  mu cons  mem- 
brane is  remoTed  from  tho  back  of  the  arytenoid  curttlnge?,  a  thick  bund  of 
trauEveree  fibres  conatttutiog  the  arytenoid  muscle  is  laid  bnre,  and  on  tba 
surface  of  this  are  Been  tiro  slender  decnasating;  oblique  bundleEi,  formerly 
described  as  portions  of  tlie  arytenoid  mu»cle  (arytaenoideus  obliqnus),  but 
DOW  more  generally  considered  as  parts  of  the  aryteiio^piglottidean  muBcles, 
with  which  they  are  more  closely  associated  both  in  tho  disposition  of  their 
fibres  and  in  their  action.  The  arytenoid  muscle  pa!it«B  Btraight  across,  and  its 
fibres  are  attached  to  the  whole  ezteiii  o(  the  CT>ncave  surface  on  the  bock  of 
each  arytrnoid  cartilage.  The  arylciio-epi^lollidean  niuaclea  arising  iiear  the 
inferior  and  outer  angles  of  the  arytenoid  cartilages,  deoDssate  one  with  tho 
other,  and  their  tibres  are  partly  attached  to  the  upper  and  outer  part  of  the 
opposite  cartilage,  partly  pass  forwards  in  the  aryteno-epiglottideaa  fold, 
and  pnrtly  join  the  fibres  of  the  thy ro  arytenoid  muscla 

A  few  fibres  associated  with  the  anterior  and  upper  part  of  the  thyro- 
arytenoid muscle  have  been  described  as  constituting  a  fhyro-yiiglottidean 
muscle. 


Fi;.  643.— OmuiTS  or  m  Biaat  HiLr 

or  tHE  ClHTILAllES  07  THI  LlKINX  A8 
BEEN  rsuu  TIIH  tKS]T>E,  WITH  TQI  TllTHU- 
ArVTKROIJI      LlOlHCKT,     TO       ILLUSTBATB 

TBI   Action    ov    tun   Catoo-TmaoiD 

MDBDI.X. 

',  cut  surface  of  the  tb<n*ai[)  lutrtilnge  in 
the  iQiddlB  antcitorlj  ;  r,  f,  tho  iiaiDe  of  the 
cricoid  cartilage  befors  and  behind  ;  a,  tho 
innar  siirfere  of  the  right  arylenuid  carti- 
la^i :  a',  its  autfrior  procets  ;  i,  the  right 
carliJage  of  Santnrioi ;  cr,  the  thjro-sry- 
teooid  ligBmeot ;  the  posilioQ  of  tho  lower 
como  of  the  thyroid  cartilage  on  the  oot- 
■iile  of  the  cricoid  is  lodicBlfd  by  a  dottfd 
oullioe,  and  r  indicates  the  point  or  axis 
of  rotation  of  the  onecartiiage  on  the  other  ; 
eth,  iodicalet  a  line  in  the  principsl  liiree- 
tion  of  BCtiuD  of  the  ci'ii?o- thyroid  muscle  ; 
cap,  the  Eanio  of  tho  posterior  crico- 
arytenoid mnscle  ;  the  doited  line,  of  which 
(■  indicates  a  psrt,  represents  the  position 
into  which  the  thyroid  cartilage  is  moved 
by  llie  action  of  the  crico- thyroid  muscle  ; 
if  the  arytenoid  carLilaj^eR  are  fixed  by 
njURclcs  acting  iu  the  direction  of  cap. 
the  Tocnl  lignmeniB  will  be  elongated  and 
rendered  tense,  hy  contiaction  of  the  crico- 
thyroid muscles,  aA  indicated  by  ctf. 


Fig.  SIS. 


Acliom  uf  Ihf  inlriiuic  miuchs  0/  Vie  larynx. — The  crKoiliyroid  muscles  prodnee 
the  rotation  forwarda  and  downwards  of  the  thyroid  cartilage  Oft  ihe  ericoid.  which  is 
permitted  by  the  cricothyroid  articulation  a  In  this  moTement  tbe  arytenoid  carti- 
lages, being  attached  (0  the  cricoid  cartilage  at  a  level  contidcrably  abose  the  axis  of 
rotation,  have  their  distance  from  tbe  fore  part  of  the  thyroid  cartilage  increased,  and 
therefore,  the  cricothyroid  muscles  increase  the  tension  of  the  vocal  cords.  Tho 
fhliro-arytenoid  muscles  are,  in  ihelr  lower  parts,  the  opponents  of  the  crico  thyroid, 
raising  the  fore  pari  of  tho  thyroid  cartilage  and  decreasing  the  tenaioa  of  'h«  rocal 
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oords ;  the  upper  parts  of  these  muades,  being  nttsclied  higher  up  on  Ui«  Krjl«Qoii] 
carlllftgeB,  deprtaa  them. 

T!ic  Inleral  crico-an/lciioiri  muBclei,  by  palling  fortrarda  the  ontec  angles  of  the 
arytenoid  tarlilagea,  approximate  the  vocul  cords  to  the  middle  line.  The  posterior 
erico-ttn/teiioi'I  miucles  putl  bacXwarda  the  outer  nnglea  of  the  orytotiDid  caitilnges.  and 
thus  dran  leundcr  the  poatcrior  eitremities  oS  the  Toca!  cords,  and  dilate  the  glotlit 
to  ita  gTeatest  extent ;  tbcy  arc  likenise  Ibe  eleraton  of  the  arytenoid  cartilagea, 
keing  inserted  above  the  articulation. 

The  aryieHoid  mnacle  dnwB  the  arytenoid  cartihiges  together,  and  from  the  atiue- 
tnre  of  the  crico-arytenuld  joints,  this  approximation  nhen  complete  ia  Dece»uri1y 
accompanied  Hith  depreation.  The  aryteno'rpigliiUidean  muaclea  at  once  depress  and 
approiimatc  the  arytenoid  oartUages,  which  they  include  in  their  embmcE.  and  drsw 
dovn  the  opiglottif<,  bo  as  to  coDtract  the  whole  superior  aperture  of  the  larynx. 

With  the  aid  of  tlie  laryngobcope  it  may  be  leen  that  in  ordinary  breatliiDg  the  rinu 
glottidia  ia  widely  opeo,  and  that  ia  •ocalizatioo  the  rocal  cards  come  closely  together  ; 
■which  ia  effected  principally,  no  doubt,  by  the  action  of  the  lateral  cricoarytenoid 
mnaciea,  aseialcd  by  tbo  arytenoid  and  perhaps  by  the  thy  rotary  teno  id,  and  aonim- 
panied  with  a  varying  amount  of  contraction  of  the  crico-thyroid  muscles.  The 
regulation  of  the  tensiou  of  the  vocal  cords  and  of  the  width  of  the  aperture  of  the 
glottis,  in  the  production  of  high  and  low  pitched  notea,  is  probably  acconiplii«hed  by 
the  cricothyroid  and  ibyro-arytenoid  muaclea.  The  movement  of  the  tbyruid  ou  the 
erieoid  cartilage,  effected  by  theae  muselea  during  the  paasage  of  the  voice  from  one 
extreme  of  the  scale  to  the  other,  may  be  detected  by  placing  the  tip  of  a  finger  over 
the  crico-thyroid  ligament.  The  arytenoid  and  aryteno-epiglottidcan  iDiisclef  come 
into  Bction  in  Bpasmodic  closare  of  the  upper  aperture  of  the  larynx  ;  the  mmplete 
descent  of  the  epiglottis,  however,  can  only  take  place  when  the  tongue  is  retracted 
as  in  the  act  of  awatlowLng. 

The  manner  in  which  the  larynx  ia  aflbcted  by  the  extrinsic  muscles,  in  the  acts  of 
deglutition  aiid  vocatization,  ha^  been  mentioned  at  pages  191  and  103. 

Itia  remarked  by  Henle  that,  with  the  esception  of  the  crico-thyroid  and  posterior 
erica  arytenoid,  the  muscles  of  the  hiryux,  namely,  those  "  which  lie  in  the  apaoe 
enclosed  by  the  laniiniu  of  the  thyroid  cartilage,  and  above  the  cricoid,  the  fibres  of 
which  are  euhilitntlally  hoci£onlal,  may  be  regarded  in  their  totality  as  a  kind  of 
sphincter.  Such  a  sphincter  is  found  in  its  simple  form  embracing  the  entrance  of 
the  laryoi  in  reptiles;  and  the  eomplicition  wLivh  it  attains  in  the  higher  vertebrate* 
ariaea,  like  the  complication  of  the  musclca  generally,  from  the  fibres  finding  varioaa 
points  of  attachment  in  Ibeir  conrae,  by  which  means  Uiej  aie  broken  up  and 
divided." 


Hie  mucoiu  mtmhraitn  aitd  gland*  of  tht  larynx. — The  laTTiigcnl  mucous 
membrane  is  thin  and  of  a  pale  pink  colour.  In  some  aituatiouH  it  adhuros 
intimately  to  the  aiibjacent  parts,  eapocially  on  the  epiglottis,  and  atill  more 
in  poaaing  over  the  true  vocal  corda,  on  wbicii  it  is  extremely  thiu  and  most 
closely  adlierent  About  the  npper  part  of  the  larynx,  above  the  glottia, 
it  is  extremely  sensitive.  In  or  near  tbe  arytetio-cpiglottidean  folds  it 
covers  a  quantity  of  loose  areolar  tissue,  nhich  is  liable  in  disease  to  in- 
filtration, constitutiug  codema  of  the  glottis.  Like  the  toucoub  uiembmue 
in  the  rest  of  the  air  passages,  that  of  the  larynx  b  covered  in  the  greater 
part  of  its  extent  with  a  columnar  ciliated  epithehnm,  by  the  vibratory 
Botion  of  which  the  mucus  ia  urged  upwards.  The  cilia  are  found  higher 
up  in  front  than  on  each  side  and  behind,  reaching  in  the  former  direction 
as  high  as  the  widest  |)ortion  of  the  epiglottis,  and  in  the  other  directions  to 
a  line  or  two  above  the  border  of  the  superior  vocal  cords  ;  above  these 
points  tho  epitheUum  loses  its  cilia,  and  gradually  assumes  a  squamous 
form,  like  that  of  the  pharynx  and  mouth.  Upon  the  vocal  cords  also  the 
epithelium  is  squamous,  although  both  above  ajid  below  them  it  is  ciliated. 

Gtajvla. — The  lining  membrane  of  tlie  larynx  Li  provided  with  numerous 
hnili,  which  secrete  au  abundant   mucus  ;  and   the  oritiocs  of  which  ma; 
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be  seeu  nlmoBt  eveiywhere,  exeepting  npon  &nd  neu*  the  tme  vocal  corda. 
llioy  kbound  particulnrly  upon  the  epiglottU,  in  the  gubataace  of  which.  &re 
found  upwiirds  of  fifty  small  compouad  glands,  some  of  them  perforating 
the  cartilage.  Between  the  anterior  surface  of  the  epiglottis,  the  hf  oid  bone, 
and  the  root  of  the  tongue,  ia  a  maaa  of  yellowiah  fat,  erroneouBly  named 
the  epiglottidean  gland,  in  or  upon  which  some  real  glands  may  eiidt. 
Another  collection  of  glanda,  named  arytenoid,  ia  placed  within  the  fold  of 
mucoua  membrane  io  front  of  each  arytenoid  cartilage,  from  which  a  series 
may  be  traced  forwards,  along  the  correapondlug  superior  vocftl  cord.  The 
glands  of  the  laryngeal  pouches  have  already  been  described. 

F*we[»  omJ  Nervet  of  Uie  Larynx, 

The  nrttrie!  of  the  Inrjnj  are  dcriTcd  from  tbeanperiocthrTfiid(p.  343),  a  branch  of 
the  external  carotid,  and  from  iLc  inferior  thyroid  (p.  371),  a  braacli  of  the  sabcliviaa. 
The  tciB*  join  the  sapcrior,  middle  aaJ  inferior  thyroid  tcIiis.  The  lymphaiice  are 
nmnerout.  and  pass  tlirough  the  cctrical  glands.  The  nrrvrii  are  Bnpptied  from  the 
Bnjierior  laryugenl  and  inferior  or  recnrrent  laryngeal  branebea  of  the  pncumogaslrio 
Dcrrea,  joined  b;  branebea  of  tlic  Evinpaihetic.  The  superior  laryageul  Derrcii  sappl; 
the  mucous  membruae,  aad  also  the  orica-lh;roid  muscles,  and  in  part  tMc  arytenoid 
muacle.  The  inferior  biryngeal  nerrea  supply,  in  part,  the  arytenoid  muaule,  and  all 
the  oth^r  inu'^cIeH,  ox*^cpting  the  crieo.tbyroid. 

The  superior  and  inferior  laryngeal  ucrveaof  each  aide  commanicalewith  each  othur 
in  two  plai^ea,  viz.,  at  the  back  of  the  larrnx,  benuath  the  pharyngeal  mucous  mem- 
brane, and  on  the  aide  of  the  larynx,  under  the  ala  of  the  thyroid  cartilage  (p.  622). 

UBVELOPMBNT    iSTD    OBOWTH    OF   TBS    LAJtINX. 

Dtaiopmail. — The  rudimentary  larynx  consists,  according  to  Valentin,  of  two 
■U^t  enUrgenicnta  having  a  fiaaure  between  them,  and  embracing  the  entrance  from 
tbe  pharynx  inio  the  tniebea.  According  to  Reichert,  the  rudiments  of  the  arytenoid 
cartilages  arc  the  Grst  to  appear.  Rathke,  however,  etalea  that  all  the  tme  cartilages 
are  formed  at  the  aame  time,  and  arc  recognisable  together  as  the  larynx  enlarges,  the 
epiglottis  only  appcuring  later,  [a  the  human  embryo,  Fleischmann  could  not  detect 
tbe  mrtilages  at  the  seventh  week,  though  the  laryoi  was  half  a  line  in  length,  but  si 
the  eighth  week  there  were  visible  the  thyroid  and  cricoid  cartilage:,  cnniiiating  at 
that  period  of  two  lateral  halves,  which  are  afterwords  united  together  in  the  aiilh 
monlli.  KiiUiliDr,  however,  states  that  Pleiacbmann  had  heeu  deceived  by  the  presence 
of  a  deep  groove,  and  that  by  making  trausveise  secllana  he  ascertained  that  those 
cartilages  are  single  from  tbe  first. 

OroirfA.— IJuring  childhood  the  growth  of  the  larynx  is  very  slow.  Richorand 
founil  that  there  wis  scarcely  any  dilfercnce  between  the  dimenniong  of  this  organ  in 
a  child  of  three  snd  ia  one  of  twelve  years  of  age.  Up  to  the  age  of  puberty  tbe  larynx 
is  similar  in  tbe  male  and  female,  tbe  chief  ebaraeterislics  at  that  period  being  the 
small  size  and  comparative  slightncsa  of  the  organ,  and  the  smuoth  rounded  form  of 
the  thyroid  cartilage  in  front.  In  the  female  these  conditiona  are  permanent,  excepting 
tint  a  alight  increase  in  size  takes  place.  In  tlie  male,  on  tbe  cantmiy,  at  the  time 
of  puberty,  remarkable  changes  rapidlj'  occur,  and  the  larynx  becomea  more  prominent 
and  more  perceptible  at  the  upper  part  of  the  neck.  Its  cartilages  become  larger, 
thicker,  and  stronger,  and  the  alee  of  the  thyroid  eartlhge  project  forwards  in  front  so 
as  to  form  at  their  union  with  one  another,  with  an  acnte  angle,  the  prominent  ridge  of 
ih^poniumAdmni.  At  tbe  aauie  Time  the  median  natch  on  Itti  upper  border  is conaider- 
ably  deepened.  In  conaeiiucnce  of  these  changes  in  the  thyroid  cartilage,  the  distance 
between  its  angle  in  front  and  the  arytenoid  cartilages  bshind  become*  greater,  and 
the  chords  vocales  are  necesssrtly  Icngtbcncd.  Hence  the  dimensions  of  tbe  glottis, 
whieh,  at  the  time  of  puberty,  are  increased  by  about  one-lliird  only  in  the  female,  are 
nearly  doubted  in  the  nule,  and  the  adult  male  larynx  becomes  altogether  one-third 
larger  than  that  of  the  female. 

Towards  the  middle  of  Ufe  the  cartilages  of  the  larynx  first  hUow  a  tendency  tn 
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outGcatioii  1  tilts  commencea  first  in  the  thjroid  cartil]igc.  then  appeur*  in  the  crlcriid, 
and  iMtl;  ia  the  ar^tcnoiil  cartitsgea.  In  iixe  thyroid  curtilage  tlie  otsiScatinn  nauallj 
begins  at  the  cornua  and  paatcrior  harden;  it  Iben  grudnDli}  extends  ntung  the  nbole 
inferior  border,  anii  subsequently  spreads  upwards  through  the  cartilage.  The  cricoid 
curtilage  Erst  becomoa  oasiBed  at  ita  upper  border  upon  each  aide,  near  (he  two  pos- 
terior articular  eminenccn.  and  the  ouiScatioD  invades  the  lateral  parts  of  ibc  carlitnge 
before  encroaching  on  it  either  in  boat  or  behind.  The  Mjtenoid  cartilsget  becoma 
oisiSed  from  below  upwards. 


Ddctlesb  ot^irss  on  the  Lakynx  akd  Tbachea. 

1,    TBZ   TKVBOIl)    BODY. 

The  thyraid  body  or  gland  ig  a  soft  reddish  and  highly  VMcular  orgui, 
situated  in  the  lower  part  of  the  neck,  embracing  the  &ont  aud  sides  of  the 
upper  part  of  the  trachea,  and  reaching  up  to  the  aides  of  the  laiyni.  It 
belongs,  like  the  apleen,  to  the  series  of  stnicturea  known  as  ductless  glunds  ; 
and  although  its  precise  function  is  unascertained,  there  is  reason  to  believa 
that  it  Lj  in  some  way  connected  with  the  elaboration  of  the  blood. 

The  thyroid  body  is  of  an  irregular,  semilunar  form,  consisting  of  two 
lateral  lobrt,  united  together  towards  their  lower  ends  hy  a  transverse  por- 
tion named  the  Uthm^'s.  Viewed  as  a  whole,  it  is  convex  on  the  sides  and 
in  front,  forming  a  rounded  projection  npon  the  trachea  and  larynx.  It 
is  covered  by  the  sterno-hyoid,  atemo- thyroid,  and  omo-hyoid  muscles,  and 
behind  them  it  comes  into  contact  with  the  sheath  of  the  great  vessela  of 
the  neck.      Its  deep  surface  ia  concave  where  it  rests  against  the  trachea 
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Fig.  B«.— SSKICH  snowrao  tns  Form  AID  Fobitkii 
Of  THK  TuiBois  Boor,     i 

The  larynx  and  anrri>nndiDg  psrla  are  viewed  from 
before ;  on  tfae  right  aide  the  mnjiclea  covering  the 
thyroid  body  are  retained,  on  the  lelt  side  they  ore 
reuLDved  :  A,  hyoid  booe  ;  Ih,  right  thyro-hyoid  mus- 
cle ;  0^  omo-hyoid  \  sh,  atemo-hjoid ;  jF,  sterno- 
thyroid ;  c  on  the  crico-thyroid  menibnirie  abcive  ths 
eriaoid  cartilage,  points  by  a  dotted  line  to  the  right 
crico-thyruid  njoacio  ;  (r,  the  trsffhen ;  a.  tLo  <e»- 
phigus  appearlug  behind  and  slightly  to  the  left  of  the 
trachen  ;  (,  the  right  lobe  of  the  thyroid  body  partially 
Been  between  the  muscles  ;  t',  the  left  lobe  eQtirtly 
exposed  ;  i,  the  iathmus  ;  ttj  the  fibrous  or  muscalu' 
band  termed  levator  thyroidcm,  which  is  occasionallj 
Coani  in  the  middle  line  or  to  the  led  side^  and  which 
existed  in  the  case  from  wliich  the  figure  vas  taken. 


and  laryni.  It  usually  extends  so  far  back  as 
to  touch  the  lower  portion  of  the  pharynx,  and 
on  the  Itft  side  the  cesophagus  also. 

Each  kiteral  lobe  measures  usually  two  inches 
or  upwards  in  length,  an  inch  and  a  quarter 
ia  breadth,  and  three-ijiiarfers  of  an  inoli  in 
thickness  at  its  largest  jiart,  which  is  below  ita 
middle  :  the  right  lobe  is  nsually  a  few  lines  longer  and  wider  tlian  the  left. 
The  general  direction  of  each  loha  ia,  from  below,  ohlii^uely  upwards  and 
backwards,  reaching  from  the  fifth  or  sixth  ring  of  the  trnchna  to  the  pos- 
terior border  of  the  thyroid  cartilage,  of  which  it  covers  the  inferior  coma 
adjoining  part  of  the  ala.     The  upper  cud  of  the  lobe,  which  is  thinner. 
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and  Bometimes  called  the  eornu,  is  uauall;  concected  to  tlie  side  of  the 
thyroid  and  cricoid  cartilages  b7  areolar  tifvue. 

The  irantvtrse  part,  or  isthmus,  which  connects  the  two  kteral  lobes  to- 
gether a  little  above  their  lower  euds,  measures  nearly  half  on  iuch  tn 
breadth,  and  from  a  quarter  to  three  quarters  of  an  iuch  iu  depth  ;  it  com- 
monly lies  across  the  third  and  fourth  rings  of  the  trachea,  but  in  very 
inconstant  iu  size,  shape,  and  poEition,  so  that  the  portion  of  trachea  which  is 
covered  by  it  is  subject  to  corresponding  variation.  From  the  upper  part  of  the 
iathmua,  or  from  the  adjacent  portion  of  either  lobe,  but  mo^t  frequently 
the  left,  a  conical  portion  of  the  thyroid  body,  named,  from  its  shape  and 
poaition,  the  pyramid,  or  mutdle  lobe,  often  proceeds  upwards  to  the  middle 
of  the  hyojd  bone,  to  which  its  apex  is  attached  by  loose  fibrous  tissue. 
Commonly  this  process  lies  somewhat  to  the  left  ;  oocttsicmally  it  is  thicker 
above  than  below,  or  is  completely  detached,  or  is  split  into  two  parts  : 
sometimes  it  appears  to  consist  of  fibrous  tissue  only.  In  many  cases,  mus- 
cuiar  fasciculi,  most  frequently  derived  from  the  thyro-hyoid  muscle,  but 
occasionally  indepeudent,  descend  from  the  hyoid  bone  to  the  thyroid  gland 
or  itfl  pyramidal  process.  They  are  known  aa  the  levator  ijlandula  thy- 
roidea.  It  sometimes,  though  rarely,  happenu  that  the  isthmus  is  alto- 
gether wanting,  the  lateral  lobes  being  then  connected  by  areolar  or  fibrous 
tissue  only. 

The  weight  of  the  thyroid  body  varies  ordinarily  from  one  to  two  ounces. 
It  is  always  larger  in  thu  female  than  in  the  male,  and  a]ipears  in  many  of 
the  former  to  undergo  a  periodical  increase  about  the  time  of  menstruation. 
The  thyroid  body,  moreover,  is  subject  to  much  variation  of  size,  and  is, 
occasionally,  the  scat  of  enormous  enlargement,  constituting  the  disease 
called  goitre.  The  colour  of  the  thyroid  Ijody  is  usually  of  a  dusky  brownish 
red,  but  sometimes  it  presents  a  yellowish  hue. 


Fig.    fl45.— MiamviKD    View    ov  Fig.  645. 

asvECAii  Tebiolih  froh  thu 
Thtsoid  QunDOr  l  Cuilo  (from 
Eolliker),  VS 

a,  coDDective  tisane  between  the 
vegkles  ;  b,  cspaule  of  the  vesicles  ; 
c,  their  epithelial  limng. 

Structure.— The  tentore  of 
this  organ  is  firm,  and  to  the 
naked  eye  appears  coarsely 
granular.  It  is  invested  with 
a  thin  transparent  layer  of 
dense  areolar  tissue,  which  con- 
nects it  with  the  adjacent  parts, 
BurrouuJs  and  supports  the 
vessels  as  they  enter  it,  and 
imperfectly  separates  its  sub- 
stance   into    small   masses    of 

irregnlar  form  and  size.      The  int«r3titia1  areolar  tissue  is  free  from  fat,  and 
contains  elastic  fibres. 

Whan  the  thyroid  body  is  cut  into,  a  yellow  glairy  fiuid  escapes  from  the 
divided  substance,  which  is  itself  found  to  contain  multitudes  of  closed 
vesicles,  composed  of  a  simple  eitemal   capsular   membraue,  and  cootaimi 
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a  yeilow  fluid,  with  corpuaclea  rewmbling  cell-imolei  and  Rometimeo  nn- 
olaatod  cbUb  floftting  in  it.  These  vaucles  are  Burrounded  by  capUlnry  ve*-  , 
sel9,  and  are  held  together  in  groups  or  tni[>erfect  lobulcn  by  areolar  tUcnsL 
Their  size  varies  from  -pJ(,th  of  an  inch  to  that  of  a  miUet-fieed,  ao  as  to  b« 
viaible  to  tlie  iiukod  aye,— the  Bizo  votying,  however,  ia  different  individnaU, 
more  than  in  the  same  thyroid  body.  The  vesicUii  are  spherical,  oblong,  or 
ilatteued,  and  are  perfectly  distinct  from  each  other  ;  the  corpiuclct  trithia 
them  are  in  the  fcstus  and  young  Hubject  disposed  in  close  appoditiou 
and  like  a  single  epithelial  layer  on  the  inner  side  of  the  vesides,  but 
for  the  moat  part  dotacb  themseWes  in  the  progress  of  growth.  The  fluid 
coagulatea  by  the  action  of  heat  or  of  alcohol,  preserving,  however,  its 
traunparency.  According  to  recent  analyses,  tbs  substance  of  the  thyroid 
body  cousiata  principally  of  albumen  with  traces  of  gelatine,  steaiiue,  oleine, 
and  extractive  matter,  besides  alkaline  and  earthy  salty  and  water.  Tha 
salts  are  chloride  of  sodium,  n  little  alkaline  sulphate,  phosphates  of  potash, 

lime   and   magnesia,   with 
Fig.  BiO.  some  oiide  of  iron. 


Fig.  640. — Tesicles   or    th> 
Tbtboid   Olasd   sulibgid 

iKll       OOSTAISIBO        CoLlOlD 

Mattik  (from  ESllilur}.    S 

One  of  the  most  fre- 
quent pathological  change* 
to  which  the  thyroid  hodf 
is  subject  consiiita  iu  the 
accumulation  within  ita  va- 
sicles  of  colloid  substance: 
this  may  occur  without 
giving  rise  to  very  great 
enlargement  of  these  vesi- 
cles, but  in  certun  forma 
of  goitre  it  distends  thenl 
to  an  enormous  degree. 


k 


Vaseli.—The  atleiiea  of  Ibo  thyroid  body  (pp.  316  and  371)  are  the  superior  and 
inferior  thyroiJa  of  each  tide,  to  which  is  BOQielimBs  added  a  DftU  vcsbcI  named  tha 
hiceift  thyroid  of  Nenbauer  and  Erdmann  |p.  34fl).  Tlic  artcrioB  arv  remarkable  far 
their  large  relative  tjie,  and  for  their  frequent  and  Urge  anafitouiones ;  lUej  terminate 
in  a  cspillnry  nclwork.  upnn  Lho  outside  of  ti\i  closed  vesides.  The  irini,  which  an 
eciually  large,  ullimulely  form  pleinses  on  the  surfBco,  from  which  a  superior,  middle, 
and  inferior  thyroid  vein  (pji,  ^bi  and  4iiU)  arc  formed  on  cscli  side.  The  superior 
and  middle  thyroid  veins  open  into  the  internal  ju^itnr ;  the  inferior  veins  emanate 
from  a  plcxos  formed  in  front  of  the  traclica,  and  open  on  the  right  side  into  the 
superior  cava,  and  on  the  left  into  the  brnchio-cejilialic  seiiL  The  lijmpbaiia  of  the 
thyroid  body  arc  extremely  numerrius  and  large,  ami  are  supposed  to  convey  into  the 
blood  the  produots  formed  within  the  organ. 

Nervta. — The  tifrws  arc  derived  from  the  pncumogiulric,  and  from  the  middle  and 
inferior  cervical  ganglia  of  the  sympathetic. 

Ziepf/(i;'rafji(.— Remak  slalefl  thst  the  thyroid  body  is  developed  from  the  anterior 
wall  of  the  phuiyni.  In  a  human  embryo  at  the  third  month,  Kiilliker  found  the 
thyroid  liudy  couniating  of  iiiolatcd  resiclea.  with  rounclvd  ceils  in  their  interior.  The 
mnlli plication  of  tlicfle  veiuclea  lakes  place,  according  to  Kolliker,  either  by  constric- 
tion and  subsequent  division  of  one  vesicle  into  two ;  or  by  a  jiroeess  of  gemmation. 
The  (nuurcrse  part  of  (he  gland  is  said  to  be  developed  subsequently  to  the  twolalcral 
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lobe*.  In  the  f<iBtas,  and  during  early  inranuy,  Iblt  organ  U  rcUtivcly  larger  tban  in 
after  life ;  iU  proportion  Ui  llie  weight  of  the  boctj  in  the  new-boni  infaot,  bciug  that 
of  1  to  310  or  400,  whilst  at  the  end  of  Ihroo  ircclu  it  beeomtd  unly  1  lo  IIUO,  and 
in  the  adult  1  to  ISOU  {tiauiie).  In  ndvanced  life  the  thyroid  hod;  berooiee  iQ' 
duriited,  AQd  frequentlj  contains  earthy  dopotdt ;  its  TMidea  aliio  attain  a  very  large 
alze. 

2.  THE  THYMUS  OUHD. 
The  thymiig  gland  or  body  {glandula  thymus,  corpus  thjmicum)  ia  a  tem- 
porarf  organ  which  reacht::!!  ita  greatest  tht>  at  about  the  end  of  the  second 
jeir,  after  which  period  it  cuiisea  to  grotr,  and  is  gradually  reduced  to  a 
mera  TeaLige.  Its  fuuctlou,  like  that  of  the  thjToid  body,  is  uubnovn, 
although  it  is  probable  that  it  ia  in  some  way  connected  with  the  elaboration 
of  the  blood  in  infancy.  When  examined  in  its  mature  ittiite  in  an  infant 
under  tvo  years  of  ago,  it  appears  aa  a  narrow  elongutad  glandular- look- 
ing body,  situated  partly  in  the  thorax,  and  partly  in  the  lower  region  of  the 
ueck  :  below,  it  lies  iu  the  anterior  mediastinal  space,  close  behind  Iha  st^r- 
fluin,  and  in  front  of  the  great  vessels  and  pericardium  ;  above  it  reachea 
upwards  upon  the  trachea  iti  the  ueck.  Its  colour  is  greyish,  with  a  pinkish 
tiuge  ;  its  oonsisteuee  is  aoft  and  pulpy,  and  its  surfaoe  appears  distiuctly 
lobulated.  It  couusts  of  two  laterul  iiarU,  or  Itiliea,  which  touch  each  other 
along  the  middle  Uue,  and  are  uearly  ayuuuetrical  in  form,  though  generally 
unequal  in  size,  aometimos  the  left,  and  at  other  timoa  the  right  lobs  being 
the  larger  of  the  two.  A.a  iitUrmediaie  lobe  often  exists  between  the  two 
lateral  ones,  and  occasionally  the  whole  body  forms  a  single  moss.  The 
forms  of  the  atnollor  lobules  also  differ  on  the  two  sides. 


Pig.  flt7. — Oni  LoBK  or  ths  nuHAH  Thtxus  Fig.  017. 

GFlaud  {from  Kolhkar). 

The  lower  part  prea«DtA  a  Inrge  carity  which 
has  been  opened,  aoii  \ritliin  it  ate  seen  name- 
rous  apertures  leading  into  the  smaller  lobea. 

Each  lateral  lobe  Li  of  an  elongated 
triaugular  form,  its  base  being  directed 
downwardl.  The  aionmit,  or  upper  ex- 
tremity, usually  mounts  up  into  the 
neck,  reaching  as  high  as  to  the  lower 
border  of  the  thyroid  body.  The  bate 
reiits  on  the  upper  part  of  the  pericar- 
dium, to  which  it  is  connected  by  areolar 
tissue.  The  anterior  surface,  alightly 
convex,  is  covered  by  the  first  and  the 
upper  part  of  the  second  piece  of  the 
sternum,  reaching,  in  the  infant  at  birth, 
as  low  down  as  the  level  of  the  fourth 
costal  cartilage.  It  is  attached  to  the 
eterrium  by  loose  areolar  tissue,  but 
opposite  the  upper  port  of  that  bone  ia 

separated  from  it  by  the  origins  of  the  stemo-hyoid  and  atemo' thyroid 
muscles,  whiuh  ahto  cover  it  in  the  neck.  The  ponlcrtor  surface,  some- 
what couoave,  rests,  in  the  thorax,  upon  part  of  the  porio.irilium,  upon  the 
front  of  tbo  nortic  arch  aud  the  large  arteries  arising  from  it,  aad  aUo  on 


I 


I 


824  THE  THYMUS  GLAKD. 

the  left  iimominate  vein,  aome  areolar  tifaue  being  interposed  betwean  it 
and  theae  porta.  In  Iho  nack,  it  lies  upon  the  front  and  correi^puudiii; 
side  of  the  trachea.  Its  txicrtial  border  is  in  contact  with  the  correaponJiug 
layer  of  the  medjaatijial  pleura,  near  the  iiiterual  mammary  artery,  and 
higher  up  (in  the  neck),  with  the  carotid  artery,  or  ita  shealh.  The  interjial 
border  ia  in  cIo.<e  contact  with  that  of  the  opposite  ktcrnl  lobe.  Tba 
dimensions  of  the  thymus  vary  according  to  ita  stage  of  developmanL  At 
birth  it  meaaures  above  two  inches  in  length,  an  inch  and  a  half  in  width 
at  its  lower  part,  and  abnat  three  or  four  lines  in  tbickneas.  Ita  weight  at 
that  period  is  about  half  an  ounce.  Its  specific  gravity,  which  is  at  first 
about  1*050,  diminishes  as  the  gland  continues  to  waste. 

Ckfmicat  C'ojnposition. — The  substance  and  fluid  of  the  thymus  contain 
nearly  eighty  per  cent,  of  water.  Its  solid  animal  conntitneuti  are  com- 
posed eaaentially  of  albumen  and  £brin  in  large  q nan ti ties,  mixed  with 
gelatine  and  other  animal  rnatter.  The  salts  are  principally  alkaline  and 
earthy  phoapbates,  with  chloride  of  potassium. 

SlrMfAvrf.- — The  lateral  halves  or  lobea  of  the  thymus  gland  are  each 
Burroimded  by  a  proper  inveatmeut  of  thin  areolar  tissue,  which  enclosoH 
in  a  common  envelope  the  smaller  mas^ea  composing  it.  This  tissue  being 
removed,  the  substance  of  the  gland  is  found  to  consist  of  numerous  com- 
pressed lobulen,  the  most  of  them  from  two  to  five  lines  in  diameter,  con- 
nected by  a  more  delicate  intervening  areolar  tissue.  These  primary 
lobules,  as  they  may  be  called,  are  each  made  up  externally  of  smaller  or 
secondary  lobulea,  of  a  compressed  pyriform  shape,  placed  close  togot.ber 
with  their  bases  outwardly,  and  are  arranged  round  an  elongated  ctiitral 
aUm  (reservoir  of  the  thymua,  Cooper),  running  through  each  lateral  h&lf  of 
the  gland,  and  more  or  leas  spirally  twisted. 

On  making  a  section  of  the  thymua,  there  is  obtained  a  milky  substance 
consisting  of  fluid  rich  in  nuclei  and  small  nuoltated  cells.  The  walla 
both  of  the  lobules  and  the  larger  alems  are  limited  by  a  line  homogeneous 
membrane  (Simon)  ;  the  aubstance  in  the  interior  of  this  appears  at  first 
sight  to  be  entirely  composed  of  corpuscles  of  the  kind  just  mentioned, 
varying  in  diameter  from  ^^oo"*  *"  sTiViitl*  ^^  ""  inch,  and  having  the 
appearance  of  free  nuclei  ;  but,  on  closer  examination,  according  to  Kolli- 
ker  and  His,  seen  to  be  mostly  contained  within  delicate  cells.  Tlie  sub- 
stance conti^ned  within  the  limiting  membrane  is  not,  however,  a  mero 
fluid  with  corpuscles,  but  poetesacs  a  delicate  reticulum  of  connective  tissue, 
and,  as  was  Erst  pointed  out  by  Kotliker,  likewise  capillary  blood  vessels, 
resembling  in  this  respect  the  substance  which  occupies  the  interior  of 
Peycr's  glands. 

According  to  Astley  Cooper  the  central  stem  of  the  thymus  presenta  ft 
continuous  cavity,  the  raa.ifictttious  of  which  pass  iLto  both  primary  and 
secondary  lobulea.  The  existence  of  a  central  cavity  baa  been  since  doubted 
by  aome  and  aflirmed  by  others  j  the  difficulty,  however,  may  now  be  re- 
ganied  as  cleared  up,  since  the  discovery  of  connective  tiasuH  and  blood-vessels 
within  the  lobukted  Btructure  ;  for  it  is  admitted  that  in  the  centres  of  the 
lobules,  aub-lobnles  and  central  stem,  the  capillaries  and  reticulum  of  con- 
nective tissue  are  deficient  and  the  corpusclea  most  abundant,  while  on  tba 
other  hand  it  is  eijually  certain  that  there  is  no  cavity  bounded  by  epithelial 
lining.  Cousidereil  in  relation  to  development,  CoopeHs  view  is  correct  ;  for 
it  has  been  shown  by  Simon  that  the  primitive  form  of  the  thymus  gland  ift 
a  linear  tube,  from  which,  as  it  grows,  Intend  branched  diverticula  subse- 
qaeotly  bud  out,  but  that  in  the  mature  thymus  this  tube  becomes  obscure. 
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He  ia  of  opinion  that  tha  central  cavity  dsscribeil  uid  figured  by  Cooper  is 
prutornaturally  enlarged,  owiiig  to  over-d  intension  ;  but  tliiit,  uevertUlesa,  iill 
the   parts   of  each  lateral  mosa  of  the   thymus  are  couiiected  with  a  siii{;le 


Fig.  643. 


Fig.  Blfl.— Tbisstkrsr  Ssorrox  or  a  DianLH 
or  AH  iNjerri-D  Ihitihtilk  Turucii  Glikh 
(from  Kbiliker).     i' 

a,  cspiDle  of  oouusotiTe  tiuae  gurroanding 
the  lobule ;  i,  meiulinise  uf  the  glnnduliLr 
TtsiuleB  ;  c,  cavit]'  of  ihe  tubule,  fruiu  wliieh 
the  iargur  bloudvesaels  are  Ken  to  extend  lo- 
wstils  nnd  ramify  io  tlie  s|iheialdal  idmimoF 
(bv  lobule. 

common  cntitj.  (Aatley  Oooper,  Ana- 
tomy of  the  Thymus  GInnd,  Lond. , 
1832  ;  Simon,  Fbyniological  Knay  on 
the  Thymua  Gland,  Lond.,  1845  ;  Hi^, 
ou  the  Lymphntiija  of  the  Thymus,  in 
Zeitsch.  f.  wi^ensch.  Zoologie,  X.  aud 
XI. ;  Kolhker  and  Heulu  in  their  respec- 
tive HaudboakB. ) 

Vaudi. — The  orferiRg  of  the  tbymuB  are 
derived  from  various  aooruei,  viz.,  from  the 
internnl  mammary  nrtcrica,  (he  iuFeriDT  and 
superior  tlij-roid,   the  auhclavian  and  carotid 

arteries.     Tlicy  termiuate  in  capillary  vouela,  wbicli  form  a  vasculiir  cuvelopc  around 
and  within  each  vosieie. 

The  vniitt  pureue  a  diSereat  course  from  the  orteiiee,  and,  for  the  most  part,  open 
into  the  left  ionomioute  vein. 

The  li/mphaticj  are  large.  According  to  the  obaervnlious  of  Hia  on  the  calf,  the 
lai^er  hlowlvca^cls  passing  to  the  central  canal  are  each  accompanied  l>y  two  or  more 
lymphatic  sleml.  Ho  finds  thut  those  arixe  from  an  interlobular  plexas  of  lymphatic 
■pacoa  dcatitnle  of  trails,  and  that  this  plexus  receives  its  roots  from  the  inLcrior  ofthe 
lobulea ;  and  ho  advances  the  opinion  that  they  comrounicalo  direcllj  with  the  central 
gpncea  of  the  lobules  ;  he  has  not,  however,  actually  observed  auch  a  cannection. 

The  iirrres  are  very  minute.  Haller  thought  they  were  partly  derived  from  the 
phrenic  nerves,  but  according  to  Cooper,  no  filaments  from  these  nerves  go  into  the 
gland,  though  thoy  reach  the  investing  capsule,  as  does  also  a  branch  from  the 
dcgcendens  nonL  Smull  filnments,  derived  from  the  pneumn^ostric  and  nympithelic 
nerves,  descend  on  the  thyroid  body,  to  the  upper  part  of  the  thymus.  Sympnlbetie 
nerves  also  reach  the  gland  along  ita  variousi  arteries. 

Drvelfipmmt.^Thv  early  development  of  the  lliymiis  has  been  carefully  atndied  by 
Simon,  whose  researches  were  chiefly  conducted  iu  the  embryos  of  svine  and  oxen. 
In  embryos  about  half  an  inch  in  length,  it  may  he  seen  with  the  aid  of  a  high 
magnifying  power  ;  and  in  those  of  one  and  a  half  inch,  with  the  aid  of  a  simple  lenfl. 
When  Srat  distinguishable,  it  coosiata  of  a  aimplo  tube  cloaed  in  all  directions,  lying 
along  the  carotid  vessels.  The  oontentg  of  this  tube  are  granular,  but  Jo  not  show 
regular  corpuscles;  its  walls  are  delicate  and  homogeneous.  The  tube  has  no  con- 
nection witlk  the  respir/Ltory  mucous  membrane,  as  was  HU[>posed  by  Arnold  ;  and  so 
Boon  as  it  IK  discoverable,  it  i*  found  to  be  perfectly  distinct  from  the  thyroid  body^ 
At  intervals  nloug  the  sides  of  this  tube  small  vesicles  bud  out,  so  as  to  farm  lateral 
diverticula,  which  contain  nucleated  corpuscles,  and  which  go  on  snb,<eq'iently 
branching  out  in  groups  of  two  or  raur,—the  formition  of  the  permanent  vosieles 
being  merolythe  htst  repetition  of  this  proocsi.  In  the  human  ftelus  at  the  seventh 
week.  Eillliicer  has  seen  the  thymus  lobutc  at  its  lower  end,  and  single  above;  at 
about  the  ninth  week  the  thymus  consists  of  two  minute  elongated  parallel  parts, 
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lying  chiefly  on  the  upper  part  of  Ihe  pcricarilium,  anrt  preaenting  nnder  tha  micro- 
BcopQ  A  tliatinct  tubulo-rcsiculnr  structure  Wei  with  polygonal  cells  ;  at  the  twelfth 
week  the  thymas  in  broad,  and  ita  eurfuce  is  entirety  coTered  with  inhales;  it  then  I 
increases  rapidly  ddUI  birth,  hut  not  with  nniform  rapidity,  for  It  grows  especialtj' 
daring  the  acvcnth,  eighth,  and  ninth  months  of  intra-nterine  esisteucc.  I 

Aflvr  birth,  the  Ihymoa,  rui  already  sUt«d,  contioDea  to  grow  to  near  the  end  of  th4  I 
lecond  year.    According  to  thi>  obeervatLona  of  llaugetedt  and  Simon  upon  tlic  weight  j 
of  LhiH  organ  in  young  animals,  it  appears  far  a  ehort  time  after  birth  to  incicue  not ' 
merely  absolutely,  but  even  faster  Ihau  the  reat  of  (he  system,  and  duritiK  the  next 
period  only  to  keep  pace  with  the  iiicrciuic  of  the  body.    After  the  set-ond  year  it  Masea 
lo  grow,  and  becomes  gradually  converted  by  the  eighth  or  twelftii  year  into  a  fatty 
masS'     f  □  tl^is  condition  the  corpuscles  of  tho  thymus  disappear,  forming,  aeeordjng  | 
to  Simon's  opinion,  tlie  nuclei  of  oel Is  which  become  developed  into  the  cells  of  ndipoM 
tissue.   At  puberty  tlie  thymus  is  generally  reduced  lo  a  mere  vestige  which  hm  entirely 
lost  its  original  slrueturc,  aud  eousista  of  hrownish  ti'ii^uc  oi.'cupying  the  upper  pan  of 
the  anterior  mediastinum,      Occasionaliy  it  is  stili  found  in  good  condition  at  the 
Iwentietli  year ;  bnt  generally  only  traeci  of  it  remain  at  thai  time,  and  thciie  are  rai«ly 
discoverable  beyond  tlie  twcn'y-fifth  or  thirtieth  year. 

The  thymufi  glund  preaent^  no  dilTereace  in  the  two  aeics.  It  exiata,  according  Id 
Simon,  in  nil  animate  breatiiing  by  longs,  and  Ls  peraislenl  in  those  which  faybt-niatc, 
though  only  a»  n  mim  of  fat. 


THE  URINARY  ORGANa 

The  urini^ry  organs  consist  of  the  Hdueys,  tli«  gUnihilar  ot^ns  ty  which 
tho  urine  ia  secroted,  and  of  tlie  ureters,  bladder,  and  urethra,  which  are 
the  organs  oF  its  excretion  and  eTacnation.  As  being  locally  connected,  tha 
sTipra-renal  cajianloa  are  uanully  deecribcd  along  with  these  organs,  though 
they  have  no  relation,  aa  far  as  is  known,  to  the  secretion  of  nrino. 

TBB  KIDNSVS. 

The  kxdnfya,  two  in  number,  ore  deeply  seated  in  the  lumhar  region, 
^ing  ona  on  each  side  of  tho  veTtubml  oolumn,  nt  the  back  port  of  the 
sbdomin&l  cavity,  and  behind  the  peritoneum.  Tliey  are  situated  on  a  level 
with  tho  last  doraal  and  the  two  or  three  upper  lumbar  vertebraD,  the  right 
kidney,  however,  being  placed  a  little  lower  down  than  the  left,  probably  iu 
consequence  of  the  vicinity  of  the  large  right  lobe  of  the  liver.  Thoy  are 
iniuiitained  in  this  position  by  their  vesaela,  and  also  by  a  quantity  of  sur- 
rounding loose  areolar  tissue,  which  usually  contains  much  deniie  fat  (tunica 
adipooa).  The  ai:c  of  tho  kidneys  Tories  iu  different  instance!!.  Ordinarily, 
they  nieaaure  about  four  inches  in  length,  two  and  a  half  inches  in  breadth, 
and  an  inch  and  a  quarter  or  more  in  thicknesn.  The  left  kidney  is  usuallj 
of  a  longer  and  thinner  shape,  whilst  the  right  is  shorter  and  wider. 

Wdght. — The  averagf,  weight  of  the  kidney  in  usually  stated  to  be  abont  i\  <a.  in 
the  male,  ami  somewhat  Icaa  in  the  female.  According  to  Clcndinning,  the  two  kid- 
neys of  the  male  weigh  on  an  average  9J  oi.,  and  those  of  the  fcmnla  9  oz.  The 
estimate  of  llayer  ia  4)  oe.  for  each  organ  in  the  male,  and  3}  oz.  in  the  other  sex. 
Bcid'a  observations  (made  on  siity-live  males  and  twenty-eight  females,  between  the 
ages  of  twenty -five  inri  fifty-Eve)  would  indicnto  a  higher  overage  weight,  vii,,  rather 
more  than  5J  oz.  in  the  former,  and  not  quite  5  oi.  in  (he  latter, — tho  difference 
between  the  Iwoseiefl  being  therefore  upwards  of  half  nu  ounce-  The  j)r»-rn/fn(  weight* 
of  the  kidney,  aa  deduced  from  the  tables  of  lield,  arc,  in  the  adult  male  (ISO 
ohaorvations)  from  4  j  oi.  to  Q  ok  ,  and  in  tha  adult  female  (74  observaliona)  rront 
4  oi.  lo  61  oz.  The  tables  more  recently  published  by  Peacock  give  still  hi^^her' 
average  resnlta  as  lo  the  weight  of  these  organs.     The  two  kidneys  are  seldom  of  eqaal 
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ht,  llie  left  beiug  aluiOBt  alwajB  heavier  than  tUe  right.  Tin  differenea,  according 
ajer.  is  equal  to  nboul  oae-ajxlh  of  an  ouni'e.  The  Dctnal  avonige  difTerenee  wm 
found  by  Rcid  in  ninety  three  cues  (mule  and  femile),  to  be  rather  more  than  onfi' 
foDrlh  of  an  ounce.  The  projiortiuiiale  ireight  of  Ihe  two  kldncya  to  the  bodj/  is  about 
1  to  210. 

The  apefifie  gravity  of  the  renal  subBtance  ia,  on  an  STeragc,  1-0S2, 

The  anrfuce  of  the  kidnej  is  imootb  and  bas  a  deep  red  colour.  Its /orm 
b  peculiar  ;  it  ia  ccimpreased  before  and  hehind,  convex  on  its  outer  and 
concave  on  its  inner  border,  and  Bomewhat  enlarged  at  its  upper  and  lower 
end-s. 

The  anterior  surface,  mors  convex  than  the  posterior,  is  directed  some- 
what ontwanls,  and  ia  partially  covered  at  its  upper  end  by  the  peritoneum, 
which  ia  separated  from  it  lower  down  by  loose  areolar  ti-ssue.  The  duo- 
denum and  ascending  colon,  both  deatitute  of  peritoneum  behind,  are  in 
contact  with  the  anterior  surface  of  the  right  kidney,  and  the  descending 
colon  with  that  of  the  left.  Tho  front  of  the  right  kidney,  moreover, 
touches  the  under  surface  of  the  liver,  and  that  of  the  left  the  lower  ex- 
tremity of  the  spleen,  The  posterior  aurface,  flatter  than  tho  anterior,  and 
imbedded  in  areolar  tissue,  rests  partly  upon  the  corresponding  pU!ar  of  the 
diaphragm,  in  front  of  the  eleventh  and  twelfth  ribs,  partly  on  the  aijterlor 
layer  of  the  lumbar  fascia,  covering  the  qiiadratus  lumborum  muscle  ;  and, 
lastly,  on  the  psoas  muscle.  The  nitemal  bonier,  convex  in  its  general 
outline,  ia  directed  outwards  and  backwards  towards  the  weiII  of  the  nbdo- 
meu.  The  inl^niat  border,  concave  and  deeply  excavated  towards  the 
middle,  is  directed  a  little  downwards  and  forwards.  It  presents  in  it" 
middle  a  longitudinal  fissure  bounded  by  an  anterior  and  po.iterior  lip,  and 
named  the  Jijfiis  n/  tlte.  kUliiey,  at  whioh  the  vesaeli,  the  excretory  duct,  and 
the  nerves  enter  or  pass  out.  Id  this  hilus,  the  renal  vein  lies  in  front,  tbe 
artery  and  its  branches  next,  and  the  expanded  excretory  duct  or  ur.'ter 
behind  and  towards  the  lower  piirt  of  the  hilus.  The  vpper  end  of  tho 
kidney,  which  ia  larger  than  tho  lower,  is  thick  and  rounded,  and  supports 
the  auprarenal  capsule,  which  dosccnds  a  little  way  upon  its  anterior  sur- 
face. This  end  of  the  kiiluey  reaches,  on  the  left  side,  to  about  the  upper 
border  of  the  eleventh  rib,  and,  on  the  right,  half  a  rib's  breadth  lower.  It 
is  moreover  directed  slightly  inwardn,  so  that  the  upper  ends  of  the  two 
kidnoya  are  nearer  to  each  other  than  the  lower  ends,  which  are  smaller  and 
somewh:it  flattened,  diverge  slightly  from  the  spine,  and  reach  nearly  as  low 
a.s  the  crL'St  of  the  ilium.  It  may  hero  be  reraai'ked  that,  by  pl'ioing  the 
larger  end  of  a  kidney  upwards  aud  its  datter  surface  backward*,  or  by 
noticing  the  relation  of  the  parts  in  the  hilus,  the  side  of  tbe  body  ta  which 
the  organ  belongs  may  be  determined, 

Varielira. — The  kidnejs  preacnt  varieties  in  form,  position,  absolute  and  rclntiTc 
aiie,  and  number.  Thus,  thej  are  aometimt;'}  found  longer  and  nuiTDiicr,  and  some- 
tioiea  Bhort.er  and  more  rounded  than  osuaL  Occasionally  oqo  kidney  i«  very  amall, 
whilst  the  other  ia  proportionately  enlarged.  The  kidneys  may,  one  or  both,  be 
■itualed  lowM  down  than  usual,  even  in  the  pctvis. 

Instances  are  nan  and  then  met  with  in  which  only  one  kidney  la  present,  the  sin|;le 
organ  bciny  sometimes,  though  not  always,  formed  by  tho  apparent  junction  of  the 
two  kiJneji  neroas  the  front  of  the  great  blooil-voaacia  and  vertehtnl  column.  The 
united  organ  has  usually  the  form  of  a  crescent,  tho  concavity  of  which  is  directed 
upwards, — hence  tho  appellation  oftbefior«'j'">e  kidney.  Sometiracatifonnitcd  kidueyB 
are  situated  on  one  or  other  aide  of  the  vertebral  column,  in  the  lumbar  region,  or.  but 
much  more  rarely,  in  the  cavity  of  the  pelvia     Id  other  very  rare  cases,  three  diatinet 
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gtatitlnlar  maaacBhaTe  been  fuund,  lb c  aupemamcniTy  organ  bein~  placed  either  id  front 
or  on  one  side  of  tbe  vertebral  colomn,  or  la  llie  pelvic  cavity. 


Simciure. — Tha  tidney  is  suirouuded  by  a  proper  fibroos  coat,  whicb 
formB  a.  thin,  Hmooth,  but  firm  investment,  closely  coveriug  the  organ.  It 
cousiata  of  dense  fibro-areokr  tinsiie,  togetliKr  with  numerous  fiuo  elaatio 
fibres,  and  can  easily  be  torn  off  from  tbe  substance  of  the  gland,  to  which 
it  adheres  by  minute  processes  of  connective  tissue  and  vesseb. 

On  splitting  open  the  kidney  by  a  longitudinal  section,  from  its  outer  to 
its  inner  border,  the  fiasure  named  the  hiliie  is  found  to  extend  some  dia> 
tance  into  the  interior  of  the  orgnn,  forming  a  cavity  called  the  aiitiit  of  tbft' 
kidney,  into  tlie  bottom  of  which  the  fibrous  coat  is  prolonged.  In  audi 
a  FL'ction  also  the  coiumenccmuut  of  the  excretory  duct  and  the  dispositioD 
of  the  substance  of  the  organ  are  seen  to  the  greatest  advantage. 

The  vreUr,  or  excretory  duct  of  tha  gland,  which  ia  dilated  at  its  upper 
end  as  it  approachea  the  hilus,  is  seen  to  expand  within  the  sinus  into  » 
fuiinpl-shapeci  cavity,  compressed  from  before  backwards,  named  the  prlnia  of 
the  kidney.  Within  the  sinus,  partly  concealed  by  the  Tessels,  the  pvlvis 
divides  usually  luto  three,  or  sometimes  oidy  two,  principal  tubes,  which 
aiibdivido  into  aeveial  smaller  tubes  named  the  calyces  or  infr^ndibnla. 
These  calyces,  which  vary  in  number  &om  seven  to  thirteen  or  mora,  form 
short  funnel  shaped  tubes,  into  each  of  which  a  papilla  of  tbe  renal  snb- 
Htaiice  projects.  A  single  calyx  oft«n  surrounds  two,  sometimes  even  thrsa 
papilla,  which  are  in  that  case  united  together  :  hence,  tha  calyces  are  in 
geucml  not  so  Dumerons  as  the  papUlse.  The  spsces  between  tbe  calyces  ars 
occupied  by  a  considerable  amount  of  fat,  imbedded  in  which  are  Eeeu  the 
main  brnnohes  of  tbe  renal  vesaolB. 


^ 


Pig.  OJB.  Fig.  619.— Piaii   OF  i  LosaiTCDiHii. 

TION  TDXDUOH  THB  FeLTIS  DID  SCBSTA' 
OF  TUE  ElQUI  KlDSET.        J 

a.  Ihe  cortini  Bubelance  ;  h,  b,  bread  part 
(if  two  of  the  pjnmids  of  llalpighi  ;  c,  e, 
the  liiviaions  of  the  jielvis  named  calyces,  or 
iDruiiilibula.  laid  open  ;  c",  vue  of  thtse  uo- 
upi'oed ;  d,  sntninit  of  the  iiyntaids  ur  pa- 
]iJ]Ieo  projectiog  into  catjcvs ;  «,  e,  section  of 
tbe  DATToir  put  of  two  pjmmiila  ncAr  tha 
calyees  ;  p,  lieWis  or  enlarged  divisions  of  tbe 
Dr«t«r  witbin  tbe  klduef  ;  u,  the  uitter  ;  t, 
tbe  iJDDS  I  h,  the  biluB. 

Like   the    rest   of    the    ureter,   the 

pelvis  and  greater  part  of  the  culycea 

consist  of  three   ooate,  viz.,  a  strong 

eiterunl  fibre- areolar  and  elastic  tunic, 

which   becomea  continuous  round   tbe 

bases  of  tbe  papitlie  with  that  part  of 

tbe  proper  cent  of  the   kiJney  wbich 

IB  continued  into  the  hinus  ;  stcondly, 

a  thin  internal  mucnus  c-at,  which  is  reflected  over   the   summit   of  each 

papilla  ;  and  lliirdly,  between  these  two,  a  double  layer  of  muscular  fibres 

longitudinal  and  circular.      The  longitudinal  fibres  ate  lost  near  the  base  of 

calyx,  but  tbe  circular  fibres,  according  Ut  Henle,  form  a  continuous 
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circoliu-  muscle  round  the  papilla  where  the  wall  of  tbe  calyx  is  attached 
to  it. 

The  subdani^e  of  the  hidnej'  connista  of  two  parti,  tbe  meduUaiy  &iid 
cortical,  diffi:!rii)g  in  colour,  cou^'idtence,  and  etriictiire. 

The  internal  or  medullary  s^ibstanee  doea  not  fortii  a  conlinuons  atrno- 
tare,  but  is  collected  iiiti>  a  aeiieB  of  coriical  maMea  called  tlie  pyramiih  of 
Malpiijhi,  the  barea  of  which,  directed  towards  the  aiirface  of  the  kiilney, 
ate  imbedded  in  the  cortical  substance,  whilst  thnir  apices  are  tume'l  to- 
wards the  sinus,  and,  projecting  into  the  calycea,  form  the  jjiipiV/cr  already 
mentioned.  There  are  geuerally  more  than  twelve  pyramidK,  but  their 
number  is  inconstant,  varying  from  eight  to  eighfeen.  The  medullary 
portion  of  the  kidney  is  more  dense  than  the  cortical,  and  is  distinctly 
striated,  owing  to  its  coosigting  of  small  diverging  uriitifcrons  tubas,  and  to 
its  bloodvessels  being  arranged  in  a  similar  manner.  Toward*  the  papillie 
the  pyramids  are  of  lighter  colour  than  the  cortical  Bubatance,  but  at  their 
base  they  are  usually  purplish  and  darker. 

The  exteniat  or  cortieal  substance  ia  situated  innnediately  within  the 
fibrous  capsule,  and  forms  the  superfioiaJ  part  of  the  organ  throughout  it* 
whole  extent  to  the  depth  of  about  two  lines,  and  moreover  sends  prolonga- 
tions inwards  (septula  renum,  or  columnte  Bertiui)  between  the  pyramids. 
It  is  of  a  nearly  uniform  light  crimson  brown  appearance,  and  is  soft  and 
easily  lacerated  in  directions  vertical  to  the  surfiice.  When  so  lacerated, 
its  torn  surface  eihibits  a  columnar  appearance,  coarser  than  thnt  of  torn 
medullary  substance,  and  more  rough  and  irre^hu* ;  the  cotumnnr  appear- 
ance arifiiug  from  the  alternation  of  groups  of  straight  and  convoluted 
tubules,  and  the  roughness  being  caused  by  the  convoluted  tubules  and  the 
interspersion  of  small  rouiid  bodies  of  a  deeper  colour,  the  Malpigbian 
corpuscles.  Tlie  groups  of  straight  tubules  in  the  cortical  substance  are  con- 
tinued from  those  of  the  medullary  substance,  and  are  surrounded  by  the 
contoluted  tubes  into  which  they  pass,  not  only  on  their  sides  but  likowi^ 
at  their  outer  extremities,  so  that  no  straight  tubules  reach  the  surface 
of  the  organ  :  they  are  termed  p'jramida  vf  Firrem.  The  Malpighian  cor- 
puscles are  imbedded  among  the  convoluted  tubes,  and  appear  disposed  in 
double  rows  between  the  pyramids  of  Ferrein,  aud  likewise  more  supetfiduUy, 
but  nowhere  reach  quite  to  the  surface. 

The  pyramidal  masses  found  in  the  adult  kidney  indicate  the  original  Hpa- 
ratioD  of  this  gland  into  lobules  in  the  earlier  alages  of  its  growth  (fig.  659), 
Each  of  these  primitive  lobules  is  in  fact  a  pyranjid  aurrouuded  by  a  proper 
investment  of  cortical  substance,  and  ia  analogous  to  one  of  the  lobules  of 
the  divided  kidneys,  seen  in  many  -i  the  lower  animals.  A»  the  human 
kidney  contiiiues  to  be  developed,  the  adjacent  surfaces  of  the  lobules 
coale.^ce  and  the  gland  becomes  a  single  moss,  and  the  contiguous  parts  of 
the  originally  separate  cortical  investmeuts,  being  blended  together,  form 
the  partitions  between  the  pyramids  already  described.  Moreover,  upon 
the  surface  of  the  kidney  oven  in  the  adult,  after  the  removal  of  the  librous 
capsule,  faintly- marked  furrows  may  be  traced  on  the  cortical  substance, 
opposite  the  intervals  in  the  interior  between  the  several  papilla  wiih  Iheir 
calyces  ;  and  not  unfrciiuontly  inHtances  occur  in  which  a  deeper  scpiiration 
of  the  original  lobules  by  grooves  remnina  apparent  iu  the  adult  kidney. 

TtiliiiU  iiyiiii/eri. — On  examining  the  summit  of  one  of  the  papillie  care- 
fully, eHpecialty  with  the  aid  of  a  lens,  a  number  of  small  orifices  may  be 
seen,  Tarying  in  diameter  from  ~lh  to  j^th  of  ati  inch  ;  they  are  fre- 
quently collected  in  large  numbera  at  the  bottom  of  a  eligbt  deprosnion  or 
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fOBtala  found  oe&r  the  numniit  of  the  papilla,  bnt  moat  eotnmotilr  the 
suiTftce  \i  pitted  over  with  about  a  acore  of  minute  depr^sBioDB  of  this  sort. 
Oq  tractug  these  minute  opeuings  into  the  Bubatanca  of  the  pyramids,  they 
are  disoorered  to  be  the  mouths  of  atnall  tubes  or  duels,  cnlleii  the  uriiii- 
Jrro'is  tnbes  (tiibuli  uriniferi),  which  thus  open  upon  the  surface  of  the 
several  pnpillie  into  the  interior  of  the  calyces. 

As  these  tttbuli  paas  up  into  the  pyramidal  subsbince,  they  bifurcate  again 
and  again  at  vary  acute  angles,  their  Buccesaive  branches  Tunning  close  to- 
gether in  straight  and  slightly  itivorging  Hues,  and  continuing  thus  to 
divide  and  mihdivido  utitil  they  reach  the  sides  and  bases  of  the  pyramids, 
from  whence  they  pnss,  greatly  augmented  in  number,  into  tha  ciirtical  sub- 
stance, where  they  enter  the  pynvraida  of  Ferrein.  These  straight  tuhulea 
continued  up  from  the  oriGoes  in  the  pnpillic  are  Bometimen  called  dufti  of 
Bellini :  they  are  largest  near  their  oriSce*,  at  a  short  distance  from  which, 
within  the  papilliD,  their  dL'Lioeter  varies,  according  to  Unschke,  from  ^T^th 
to  ^th  of  an  inch.  Farther  on  in  the  pyramid  they  become  stnaller, 
meoauring  about  j^th  of  an  inch  in  diameter,  and  then  do  not  diminish  as 
they  continue  to  bifurcate,  but  remain  nwiriy  of  the  same  uniform  average 
diameter. 

The  conrohiied  Iu&m,  tubuli  coutorti,  which  form  the  greater  pari  of  tlis 
cortical  substance,  and,  together  with  resxela  and  connecting  stroma,  the 
whole  of  its  outermost  portion,  v.iry  considerably  in  diameter,  but  they 
maintain  commonly  the  same  average  nidth  as  the  straight  tubes,  namely 
j^th  of  an  inch.  The  epithelium  in  the  couvolntod  tubules  may  be  termed 
onbicol  ;  it  does  not  preactit  any  marke']  contrasts  in  thickneas,  bnt  in  some 
of  the  smaller  tubules  it  is  clear,  wliile  in  the  m.ijority  it  is  turbid,  and 
with  its  cells  ill-deflned. 

Besides  theae  tubes,  loug  well  known  to  anatomists,  attention  has  more 
recently  been  called  by  Henle  to  the  presence  in  the  Malpighuin  pyramids 
of  n  number  of  tubes,  which  may  be  roughly  estimated  as  having  only  a 
third  or  a  fourth  of  the  diameter  of  the  others,  and  which,  after  descending 
between  the  larger  tubes  a  variable  distance  towards  the  papillo;,  then 
turn  abruptly  and  reriBcend,  The  tubes  in  question  have  been  designated 
lon/'fii  fnhfs  of  Henle.  Acoonling  to  this  author,  the  small  differ  from  the 
large  tubes  not  only  in  size  but  in  the  greater  tijiokneas  of  their  walla.  By 
the  action  of  dilute  hydrochloric  acid  the  epithelium  of  the  large  tubes  is 
destroyed  and  tliat  of  the  looped  tubes  brought  into  view.  Tlie  epithelium 
of  the  Ioopi:d  tubes,  Hcide  also  states,  is  clear  and  squamous  townrda  the 
papilire,  but  towards  the  bases  of  the  pyramids  it  becomes  turbid,  like  that 
of  the  convoluted  tubules. 

ChraonancKcwsky,  while  he  both  fiRurca  and  dcacriljes  looped  nriniferous  tubes, 
conaiiicra  tliat  the  merit  of  hnving  discovered  tliem  restn  wilh  Ferrein,  and  that  those 
desmlied  by  Kenlc  as  liavia^  fqaimoiis  epithelium  nre  really  bluodveatclB.  AILhin^h, 
however,  it  U  admitted  that  loops  nro  formeil  liy  bloodvessels  very  aimil.'ir  to  the 
looped  tiibita  of  Heiile,  it  muat  be  ro;:ardcd  a't  ccrt.iin  llint  loops  or  the  iirinifi'rons 
labnles  are  much  more  numerous  than  Cbrzoiiszr:zeH'!:ky  is  nilliiig  to  adjait.  and  for 
a  Itnow!dd~fl  of  tbem  aa  eonslant  and  regularly  disposed  clcmenta  of  the  renal  stino- 
turc  science  is  indebted  to  Henlo. 

Imbedded  among  the  convoluted  tubules  are  tlie  Malpighian  corpuscles, 
the  structure  and  coimectiona  of  whi^h  mu.^t  be  taken  into  consideration, 
before  the  disputed  oriursB  of  the  uriniferous  tubes  can  be  disousae.]. 

r.'^e  Mfi'/iighiiiii  cnfpmdcs  are  small  boilies  of  a  rounded  or  sUghtly  oh- 
OBg  sbapg,    which   have  an  avoraga  diameter   of  730'''   "^  *"   inch,    bnt 
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sometiniea  of  only  -jJoth  or  -j^iitb  of  an  iaoh.    They  consist  psoh  of  (i  mem- 
br&nouB  capsule,  (wntaining  a  tuft  of  blood-veuok.     The  vaecular  tuft  or 


Pig.  650.— IliACHAHViTiD  Rb-  Fig.  650. 

MESEHIITLON  OF  A  TiBt  or 
TH»  ETllATOnT  iHD  OOFVO- 
LUTEI>  1'K[MFEKUDS  TcBB3 
VITB    Tim   GlOHEEL'LI    {frDRl 

Prey    after    a    drawing    bj 

i,  6,  two  liirgf  Blmight  lulwa 
in  tho  medallarysubBtnnoe  pf  the 
pjniniiJ  ;  c,  couvoluted  tubca 
»iih  «e»eral  of  thoir  tenninn- 
boDB  in  llie  MHlpigliinn  mp- 
Hulcs  OS  in  d  ;  tt,  three  &rl«lie4 
paEBing  Dp  the  pyramid  aad 
dividing  luto  bnvucbes  to  the 
gtoiDpriili :  the  efferent  vessels 
are  also  represented  aud  the 
nctwark  of  ca[iil1nrii:a  between 
them  and  the  tgIdb. 

gJomtrjiInt  it)  formed  by  a 
Bmnll  afferent  arttry  braaV- 
ing  up  at  once  iiito  a  uum- 
bor  of  minute  branchei, 
which  posBess  idmple  nu- 
cleated  walls,  form  do n vo- 
lute d  loops,  and  are  re- 
ouited  in  a  siogia  efferent 
Tewol,  placed  closa  to  the 
afforeut;  the  farther  his- 
tory of  the  afferent  aiid 
efferent  vessels  will  be  de- 
scribed later.  The  ca^siife, 
by  which  the  glomeruluH  ia 
auTTOuuded,  ia  formed  of 
homogeneous  tnetubrane. 
The  glomerulus  reccipea 
the  two  vessels  at  one 
part  ;  and  at  another  it  is 
continued  into  a  convoluted 
uriiiifurouB  tubule,  as  was 
first  pointed  out  by  Bow- 
man.  Gcrlach  and  others 
bive  considered  that  it 
may  bo  formod  on  one  siiie  j 
or  may  be  bo  placeil  at  tho 
extreme  point  of  a  looped 
tubule,  that  it  appears  to 
be  continuous  with  ivro 
tubuli  ;  but  it  is  now  getie- 
rally  admitted  as  the  result 

of  filling  the  tubes  both  by  Injections  from  the  ureter  and  by  extravasation 
from  the  glomeruli,  that  although  in  certain   amphibia  they  may  he  plaoeif 
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laterally,  iu  niammBla  the;  are  always  termtaal,  commiioioitiiig  with  ono 
tubule  only.  Tlie  inttirinr  of  the  capHiila  is  lined  by  a  tmuapareut  delicat* 
HiiiiHniDUd  ejiitheliiim  ;  hut  there  is  still  much  diiference  of  opiuion  fts  to  thtt 
uxHct  relutiou  of  the  glouierulua  to  the  epLthuliuu  within  the  cnpsule.  Bov- 
miiii  liuB  deBoiibod  the  gloiuenilua  as  huugmg  naked  iu  the  interior  of  the 
oapButu,  tuid  preueutitig  thus  the  greatest  possible  facility  for  the  filtration  < 
of  wutor  from  its  vesHeU  into  the  tubule :  a  view  which  has  been  supported  by 
Kcker,  Hmili<,  olid  others.  Kolliker,  ou  the  other  hand,  has  observed  epithe- 
liuu  on  the  fruo  extremity  of  the  gloiaerulus,  loukiug  towards  the  com- 
uiouoiug  tubule,  while  at  the  sides  he  can  find  only  a  siugle  layer,  whicb  ha 

Fig.  Ofil. 


Fig,  CE2. 


Fig.      aSl.— TUBBE    MiLPIOaUM    CiPSDLIS   IK    OOBFIOTIOM    WlIB    TBE   HlflODTESgllB 

AND  DBiiiiFEBuua  Ti'iiES  uT  THE  Huil«N  KiPKEV  (fcoai  KuttikcT  after  Buwaiau).      f 

a,  tenuiDnliDn  of  nn  iutcrlobalbr  arlerj ;  b,  aRcrent  arUriea ;  c,  a  dcnucleil  vascultr 
glomerulus;  d,  fStieat  vessel  ;  e,  two  cf  the  glumeruli  enclixeil  bj  the  Malpighian 
oapiules;  /,  urinifeioiu  tubes  cuDuected  with  them. 

Fig.  SG2.— l^exiniionAMHjTic  itErnESENTATiuH  or  k  Milfiohiah  Bodi  in  m 
RELiTius  to  TUB  DjiiNiPLnous  TuDE  (from  KoUikei').      3^ 

1,  a,  capaule  of  tJie  KInl|ughiaD  body  coDtiTJUons  with  b,  the  mcmbrnnB  propria  of  the 
railed  uriniferona  tube  ;  c,  epithelium  of  the  UnljiigliiMi  hodj  ;  d,  epittielinm  of  the 
nriuircrous  tube;  (,  dL'tacbed  epithelium;  /,  afCcieal  Teesel ;  g,  cfforeut  vessel;  h, 
Coaiolutcd  vetGels  of  the  e'ln'eiulua. 

repreKetits  as  adherent  on  one  side  to  the  glomerulus  and  on  the  other  to  the 
capsular  wall.  Laxtly,  Isaacs,  Moleschott,  and  Chrzonszczewiiky  mairituiii  that 
the  glomerulus  and  the  capsule  huve  each  n  aeparMte  contitig  of  epithelium, 
and  tliey  agi'ee  in  stating  that  the  calls  of  the  layer  covering  the  glomeruliu 
arc  cou:iderably  larger  than  those  ltuiu(;  the  cnpsule  :  ChrzooszcKewaky  re- 
commends sections  of  frozen  kidneys  aa  ahowiiig  very  perfectly  the  two  luyora 


THE  UBIN I  FERGUS  TITBES. 


033 


Origin,   courae,   atid  eonneciioin  of  the  urimfcroiu    (ubitifi. — When   the 
tnboli  urinifiiri  are  followed  in  their  apparent  course,  the  atrajght  lubes  are 


Pig.  653. — PoRTidii  or  TUB  UsisiFSBotra  Taas^  Kg,  663. 

HiGSiriBi)  ((ram  Boly). 

A,  portion  of  a  coniolated  lobe  from  tho  cnrtlcal  sub- 
stance ;  B,  epitbelial  celta  from  llie  iolerior  of  the  tube, 
magnified  700  diameterB. 

eaiHy  traceable  from  the  Malpighinn  pjnrniiiJB 
into  the  pyramiclti  of  Ferrein,  and  from  these 
into  the  tubiili  contarti.  Thus,  ufter  the  obaer- 
Tation^  of  Bowman  had  demonstnited  the  con- 
nection of  the  Malpighian  corpnsclea  with  the 
tnbiili  contorti,  it  nppeared  niitnral  to  believe 
that  tlie  tubiili  contorti  at  one  extremity  com- 
menced in  capaiiloa  of  Malpighian  corpn^icleH, 
and  at  the  other  were  continued  into  straight 
tubules,  which  opened  at  the  Hummita  of  the 
papQlie.  It  appears,  however,  from  the  eon- 
cnrront  testitnouj  of  recent  writers  that  con- 
siderable complexity  of  arrangement  intervenes  between  the  terminationa  of 
the  straight  tul'ea  and  the  commencements  of  the  tubuli  contorti,  with 
which  the  Malpij^bian  corpuscles  arc  connected- 
It  may   be   conudered   as   certain   from   the   researches   of  Ludwig  and 


Pig-  est. 


Pig.   654. — TsiiWTitBSii    Ski- 
TICK    OP   1  Benil   FaPILIiA 
■      (from  KoUiker).      »?.' 

a,  larger  tubes  or  paplll&rj 
ducts ;  6,  Emsller  tubes  of 
Henio ;  c,  blood TCBBele^  dii- 
lininiiBbed  hj  Iheir  flntter  epi- 
theliom  ;  d,  nuclei  of  tke 
Btroma. 


Zu  wary  kin  conducted  by 
means  of  injections,  and 
from  those  of  SchweiRger- 
Seiilel  by  means  of  isola- 
tion of  the  tubules  in  small 
animals,  that  the  tubuli 
contorti  which  commence 
in  the  Walpighian  cor- 
piiBclc.i  are  continued  into 
the  looped  tubes  of  Heide, 

and  thnt  these  open  into  the  straight  tobulos  or  ducts  of  Bellini,  either 
directly  or  through  the  intervention  of  convoluted  tiibes  of  junction  of 
larger  aiae,  said  by  Sohweigger-Scidel  to  be  always  present.  According 
to  Henlo  the  straight  tubulea  turn  rather  sharply  round  near  the  surface  of 
the  kidney,  and  again  courae  inwards  ;  and  this  appearance,  which  h>iB  been 
corroborated  by  other  observers,  ho  believes  to  retjult  from  nnrLstotnoaes  of 
the  tubides  in  archen,  two  and  two.      It  must  bo  regarded  as  a  question  still 
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open  to  (1i«cu?Eioii  nhether  all  the  emalter  tubules  which  open  inla  thcBo 
arches  beloiig  to  the  convoluted  and  looped  tubuleii  already  dcsotibed,  as  is 
believed  bj  the  plater  nnmber  of  recent  observers,  or  whether  there  is  not 
likewise,  as  is  huld  by  Heule  and  Chrzonszc^uwaky,  a  set  of  Btnull  anaato- 
mosing  tubulep,  some  of  which  may  hare  blind  extremities. 


Fig.  65G.  Fig.  6GS.~DiA0nAH  ot  tnB  Loono 

ORmiFEROUB  Tubus  iWD  thrib 
Cdnmectioh  wtrn  tiiK  CaI'Sulka  or 
TiixriLouKHUM  (rrom  SanUie;  after 
Ldilnlg). 

lu  the  lon-or  part  ottbe  £gure  one 
of  the  Isrgcr  brnDi:ljinE  tubn  ii  shown 
opening  en  a  papilla;  in  tho  middle 
pari  three  of  the  looped  nnnll  tnbca 
ure  seen  deseending  to  furm  their 
loops,  and  nasceDdiog  in  the  meitut' 
lary  suhEtance  ;  whilo  in  the  upper 
or  nurtioal  part  tvo  of  these  tabe^ 
after  soma  CDlar);eiiieiit.  aro  rtpre- 
sented  as  becoming  convoluted  and 
dilated  in  the  cspiulea  of  glomeru^ 

According  to  Pchwoiggor- 
Seidel  the  limbs  of  the  looped 
tubes  are  always  of  unequal  size, 
that  which  ia  continued  into  the 
intermediate  tubes  being  the 
larger  of  the  two  ;  and  bo  divides 
the  loops  into  two  aoitB,  one  in 
which  the  narroweHt  portion  , 
forma  the  loop,  and  another  in 
which,  at  the  loop,  the  tube  ia 
of  the  diameter  of  the  larger  of 
its  ttvo  limbs.  He  likewise 
points  out  the  existeuce  of  occa- 
sional capsular  dilatatiou?,  whera 
the  looped  tubes  meet  the  inter- 
mediate portions,  wliicli,  as  ha 
remarks,  may  eiplnin  the  stiile- 
ment  of  Moleechott,  that  ho  had 
foiitid  in  roamnmla  capsules  com- 
municating with  two  tubules. 

The  inrestigations  of  Clirzon- 
szczewhliy  deserve   special   men- 
tion,   on    account  of  the    novel 
method  to  which  he  resorted  for 
the  verification  of  his  vlens,  and 
vhich  promises  to  throw  niocb 
light  on  some  of  the  physiological  processes  as  well  aa  on  the  minute  stmo- 
ture  of  animals.      This  method  consists  in  the  introduction  of  the  colouring 
mattur  with  which   the  observed  vessels  are  to  be  Clleil  into  the  system  of  a 
living  animal,  either  by  diri-ct  infusion  into  the  blood,  or  along  with  food 
■nto   the   itliaientary  canal,  or  by  absorption  fmrn  aoy  of  the  larger  svroua 
itiei.       The  ruaulta  of  this  mode  of  colouring   the    vessels  and  docta 
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have  tilisady  been  uoticed  in  iU  appUcutiau  to  thu  liver.  For  the  klduey 
ClirzoiiHzcztiweky  mode  uae  of  the  carmiuato  of  amraonia,  which  in  frsuly 
eliuliuittij  with  the  urine.  In  order  to  obtain  a  full  colouring  of  the 
blood TeBsi'lx,  lirdt  the  ruiinl  Teina,  and  afterwards  the  arteries,  are  tied 
Boon  after  a  certain  portion  uf  the  coloured  fluid  hai  boeti  introduced 
into  the  jugular  vein  of  the  tiviu^  auiinal.  To  obtain  a  ooli^urud  iujectiou 
of  the  uriuiferoua  tubes,  the  animal  is  allowed  to  live  fur  about  an  hour 
after  the  introduction  of  the  carmine  liquid,  aud  then  the  ureters  are 
tied,  while  the  recal  bloodressels  iito  carefullf  nasboJ  out  with  a  weak 
solution  of  common  salt  ;  and  to  ptoserve  the  specimens  from  aftur  iuQltra- 
tiou  of  the  colour,  they  are  imraeriied  in  absolute  alcohol  acidulated  with 
glacial  aoetic  acid. 


Fi|.  958. 


Fig.  657. 
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Fig.  95S. — THASdTKHSB  SbOTIi^N   or  TIIR  MliDtn,LAaT  SuBnASOB  or  THG  Flo's 
Kii>NEr  (frum  CiiriouHzci^wabj).      ^ 

The  drawing  represents  a  Bmall  portion  of  the  kiJnej  uf  an  auiinsl  iato  which  (oluurla},' 
matter  haU  been  lufa^ed  during  Ijfu  ao  as  to  till  tbe  bloixlrcsscJa,  by  whiiih  menUnS  thu 
(Jieduutiun  bctwesa  them  aod  the  urlnlfLTDiiii  tubes  both  larger  and  aiaoller  ia  cutalilished. 
Ha  well  as  by  the  itiSi^reut  cbnrauler  of  the  licuog  epilboliuni ;  the  KCtiua  is  toailu  near  the 
papilla;  Ta,  the  larger  uriuifcrooa  tubes  ar  tijl>e«*  of  Bcliini ;  rr,  the  amiUler  uriuiferoos 
tut'es  or  loDj>td  tuLt'S  of  Ueute,  named  Liy  ChriLhUBzcsew^ky  tubes  of  Perrein  ;  vr,  the 
Tiua  iccu^  or  larger  bloodreuuU ;  0,  iha  suiall  vessels  and  uapUlaries ;  a,  the  struma. 

Fig.   d67. — LAkOBB  uin  Sualleb  CnisifsnoDS  Tuuu  raoK  rat  MEDULLutr 

BuBSTiNCs  o¥  THE  Pis's  KioNK!  (from  Chriuusictuwakj). 
1,  1,  two  of  the  larger  tubes,  connected  bj  a  transrerae  lube  at  2,  and  preseating  a 
looped  amngemeat  at  3  ;  froui  this  )ilai:e  two  smaller  uriuiferous  tubes,  4,  4,  are  seen 
taking  their  origin,  as  well  oa  at  the  other  places,  &,  5. 

Bloodvessels. — The  kidneys  are  hijihly  vaacular,  and  receive  their  blood 
from  the  right  and  left  renal  arteries  (p.  4H),  which  art  very  large  in  pro- 
portion to  the  bize  of  the  or^auit  they  supply.  Each  retial  artery  divides 
into  four  or  fivo  brouciios,  which,  passing  in  at  the  liilus,  hutwoen  the  vein 
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and  nretBT,  may  be  traced  into  the  siuuB  of  the  kidney,  where  they  lia 
amongst  the  infuudibula,  together  with  which  they  are  usually  imbedded 

in  a  quantity  of  fat,  Penetratiag  the  sub- 
Pig.  G5S.  atiuice  of  the  organ  hetween  the  papilla),  the 
_^  arteiiul  hranches  enter  the  cortical  eubatauce 
found  in  the  interTala  btrtveen  the  medullary 
cones,  and  go  oii,  accompanied  by  a  aheathiug 
of  areolar  tissue  derived  from  the  proper 
coat,  and  liividiug  aiid  subdividing,  to  inwh 
the  bases  tif  the  pyramidn,  where  they  form 
arches  betneea  the  cortical  and  medullary 
parts,  which  however  are  not  complete,  and 
in  this  respect  dider  from  the  freeiy  anasto- 
mosing venous  arches  which  aocompaay 
thorn.      From  the  arches  smaller   iiiU-ylobviar 

Fig,  658.  — Injected  Gi.nHEB.CLns  FnoH  tui  iKKEa 

PART  l}t  TIfE  CVrRTlOAL  IfCBSTABCR    Uf   TMB   HfjRSE  3 

Kiu:ii:t  ^frum  Kolliliec  aflcr  Bowciim).    'i' 

a,  inlerlobnlar  artery  ;  a/,  afferent  nttcrj  ;  mm, 
coiiTolaUd  veesels  uf  the  gKimeruUts ;  r/,  cffennt  or 
atraight  arteriule  ;  b,  its  subdiTUion  in  the  rocdul- 
larj  substance. 

arteries  are  given  off,  which  paM  outwards 
between  the  double  layers  of  Midpighiau  cap- 
sules wbich  iutetreno  between  the  pyramid*  i 
of  Ferrtin;  and  from  these  interlobular  arteiie* 
are  derived  the  aifcrent  arti:ries  of  the  glo- 
meruli. The  renal  arteries  give  brauchei 
likowiae  to  the  capsule  of  the  kidney  wliich 
aoastomo(e  with  branches  of  the  lumbar  ar- 
teries, and  that  so  freely  that  Ludwig  was  ablo  , 
partially  to  inject  the  kidneys  of  a  dog  from  the  aorta  after  the  renal  arte- 
ries hmi  beeu  tied.  (See  also  Turner  as  cited  at  p.  417.)  Within  the 
glomerulus  the  afferent  artery  breaks  up  into  convoluted  branches  of  capil- 
lary niiuuteuoas,  which  are  gatbered  together  again  to  form  the  efferent 
vessel  The  efferent  vessel  is  so  far  comparable  with  the  vena  portm  of  the 
liver  that  it  bieaka  up  again  iiito  capillaries,  which  form  a  close  honeycomb 
network  surroimiling  the  convoluted  tubules,  and  a  lees  copious  network 
with  elongated  meshes  round  the  straight  tubes  of  the  cortical  substance. 
Within  the  medullary  subsfaute  are  found  numbers  of  straight  vesaels, 
vaM  nda,  which  lie  between  the  uriuiferous  tubes,  and  at  the  bases 
of  the  Malpiij-bian  pyrai.iids  are  arranged  in  bundles  extending  inwards 
from  between  the  pyramids  of  Ferreiu.  These  vessels  partly  break  up 
into  capULries,  from  which  returning  veins  arise,  and  partly,  as  haH  been 
already  noticed,  form  loops  siniilnr  to  those  of  the  looped  tubules  of 
Heule.  The  mode  in  which  the  vasa  reuia  take  origin  has  been  made  tha 
subject  of  eoiiaiderjible  discussion.  Accoidiiig  to  Bowman,  Koiliker,  and 
Ludwig  and  Zuwarykiu,  tlie  vasa  effereutia  from  the  iunermwt  glomendi  are 
larger  than  the  otheis,  and  break  into  brushes  of  these  vasa  recta.  Arnold, 
Virchow,  Beale,  and  others  maintain  the  direct  origin  of  vasa  recta  from 
B  renal  arteries  without  intervention  of  the  glomeruli.     Uuschke,  Henla 
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uid  Hfrtl  consider  that  tbej  take  origin  in  tha  enpillarf  netivork  of  tha 
tone  at  the  bate  of  the  pyr&mida  ("  neutral  zoua  "). 


Fig.  659. 


Fig.  659. — DrioHAH  aB0i>i:ia  the  Relatioh  of  the 

HlliPinmiS    BnhT    TO    THE     CM.ItlilEUlIS    DccTa    IlKD 

Bloudvessels  (after  Bowman). 

a,  one  of  tbe  intcrlobulur  irteries  ;  a',  ftfiennt  HrterT 
jaaaing  into  the  glomoruluH  ;  m,  T&scuEar  luft  formed 
within  tlie  gl'iuietulua ;  f,  oaiianle  of  the  Maii^ishiim 
body,  formiDg  the  tSTminatian  of  and  canlinuous  »ith  I. 
the  uriBiferoDB  tube ;  «',  e',  eOereat  vesacia  irbicb  sub- 
diTiile  in  the  pleiuaj),  suirouadiag  tlie  tube,  uid  GuJlf 
Urmiiute  in  the  bnnclt  of  the  renal  vein  e. 


Small  veins,  arising  hj  uumeraas  Tenons 
radicles  from  the  capillary  □etvork  of  tha  kid- 
nej,  are  eeeu  near  the  Biicfa,ae  of  the  t;laud, 
arranged  tio  as  to  leave  between  them  minute 
Bpacea,  which  appear  nearly  to  correspond  with 
the   bases   of  the   so-called  pTrauiids   of  Ferreiu. 

which  have  a  stallate  arrangement  {ddhdin,  Verheyen),  joined  by  numerous 
branches  from  the  dbrous  coat  of  tha  kidney,  end  in  larger  veins,  which  again 


These  vessels,  some  of 


Fig.  660. 


Fig.     860, — LoBOiTD- 

PlBT  or  THK  TVBD- 
UK  SOBSTINDR  AND 
THI  iDJlOEHT  Coa- 
TIO*L   SuEBTiMOE    Of 

TH«   KlDKKY    (from 

So  0th  By). 

The  bloodrmelB 
hftTo  been  laiimttfly  ia- 
jected,  and  tbo  fijura 
it  designed  priDcipall;? 
to  show  Ihe  origin  of 
the  Tasa  re^ta.  A  A, 
mcending  nrt^nea  di- 
vided  longitudioaily  ; 
C  V,  oottical  leina ; 
A  a,  transverse  leetion 
of  anoBloniDtii^  arch  ; 
m,  Mali>ighian  boOiefi ; 
I<,  maa  recta  ;  U  V, 
nedulUr;  TeJns. 


unite    into    arches 

round  the  bases  of 

tha      pyramids     of 

MalpighL  Here 

they      receive     the 

veins  of   the   pyra- 

miils    which     oom- 

mence  iu  a  buanti- 

ful  plexus  round  the  orifices  of  the  tuhuli   on  the   surface  of  the  pnpillie. 

Venous  trunks  then   proceed,  in  oompany  with   tha  arteries,  through  the 

cortical   envelope   between    the    pyramids,    to    the    sinus    of   the    kidney. 

Joining  bother,  they  escape  from  the  hilus,  and  ultimately  form  a  single 


vein,  which  lies  in  fiout  of  the  artcny,  and  ends  iu  the  inferior  vena  caT& 

(p.  474). 

jYircta. — The  DBrres  which  have  been  traced  iaia  the  kidueys  are  small. 
Tliey  come  immediatulf  from  the  renal  pleiua  aod  the  lesner  spUnchuio 
nerve,  and  coatam  fikmeuta  derived  trom  both  the  sympathetic  and  cerebro- 
spinal Bystems.  Tbey  may  be  traced  accompauyiug  the  arteriaa  to  their  finer 
briuiche«,  but  it  ia  uncertain  how  they  end. 

IiiUrtubular  .Stri/mti, — Between  tho  tubules  and  vessela  of  the  kidney,. 
although  they  are  disposed  closely  together,  a  certain  very  small  amount  of 
iutentitial  matrix  exiBts,  first  described  by  Goodxir,  then  by  Bowman  and 
othota,  and  to  which  attention  has  latterly  be<iu  paid  by  a  number  of 
obstrrera,  and  eHpecially  by  Beer,  Thia  matrix  is  for  the  moat  part  nearly 
homoguneoUB,  but  has  a  more  fibrous  cbaracLcr  in  the  vicinity  of  the  rami- 
fications of  the  bloodreeaels.  Fibres  are  likewise  described  by  Ludwig  and 
Zawarykin  as  passing  round  the  Molpighiau  corpuscles,  and  othi^rm  have 
been  seen  by  llenle,  coiliLg  round  the  tubea  of  the  medullary  iubstance. 
Tlie  stroma  is  more  abundant  in  the  cortical  substance  tliau  in  the  greater 
part  of  the  medullary  ;  but  according  to  Heule  it  is  very  abundant  towards 
the  apices  of  the  paplllee.  Nuclei  and  connective  tissue  corpusoks  are  scat- 
tered through  its  substance.  It  is  much  more  abundant  iu  animals  than  in 
man,  and  in  the  human  kidney  it  is  more  apparent  in  the  young  than 
iu  the  adult,  and  ia  also  much  richer  in  corpuscles  ;  in  tlus  respect  resembling 
the  connective  tissue  generally. 

Absoibtnle. — The  lymphatics  of  the  kidney  are  namerous,  consisting  of  a 
superficial  set,  and  of  deep  lymphatics  which  issue  from  the  hilus  with  the 
bloodvessels.  According  to  the  reaearches  of  Ludwig  and  Zawarjkiu,  the 
stroma  of  the  kidney  foims  a  thick  network  of  freely  intercommunicating 
lymphatic  spitc«s,  guided  to  the  surface  along  the  tissue  rotiud  the  blood- 
Tesels,  These  spaces  are  similar  to  those  previously  found  by  Ludwig  and 
Tomtn  in  the  testicle,  and  held  by  His  to  possess  epithelial  walla.  They  are 
most  abunilaut  in  the  cortical  substance. 

Among  lOnVifija  oii  iJtf.  kii!ii(ij.  the  following  may  be  herercforrcU  lo  : — Bowman,  in 
Philos.  TrauB..  1312;  Toyliliec,  in  Meilico-thir,  Trans.  1SJ6  ;  Gerlach.  in  MiUlera 
Artbiv,  1846;  Johnaon,  article  Ren,  in  Cydopieiliu  of  Anat.aud  PbjB. ;  luaacs,  in 
Tnina.  New  York  Acad,  of  SIctiiciuo,  vol.  i.,  1B57 ;  Heulc,  Zur  Anatomic  dcr  Nici«, 
OutUngeo,  1S62,  and  in  HsJiilbui^h  ;  Ludwig  anil  Zawarykin,  in  Wiener  Kais.  Acad, 
SitKungsbericbt,  vol.  ilviii.  1 864  ;  Chrxiiuszciewefcy,  in  Viri:liow'ii  Artkiv,  iixi.  1 S04  ; 
Schweigger-Seidel,  Die  NicrcdcaMensclien  und  der  Sailgelliicre,  Halle,  18GS  ;  Southev, 
ID  St.  Bartholomew's  lloflp.  lleporta,  1S05;  alio.on  tlie  slrouia,  Goociair,  in  LonJ.  iiid 
Edin.  Joum.  of  Med.  Science,  May,  1842;  and  Beer,  Die  Uindcauiistanz  d.  Menitcklicben 
Niore,  Berlin,  18G9. 

/>fiwf'7>"ir'i'.— The  development  of  the  kidneys,  and  also  thai  of  the  suprarenal  ca]i- 
Bules  will  be  desoribed  Uter  with  tlint  of  the  gen i to-urinary  organs. 

T!te  Urine — Tliis  is  a  fompli-x  and  somevibat  variable  Quid,  containing  in 
solution  animal  sub»tuDcen  characterised  by  having  a  large  amount  of  nitrogen  in 
their  conipoaition,  and  dcriied,  it  would  eceni,  from  Ihc  natte  of  the  tisaues  ;  also 
saline  subatanrcs,  and  adventitious  matters  wliicli  Lave  lieeu  introduced  into  the 
blood.  The  average  quantity  secreted  daily  is  from  3U  to  40  fluid  ounces.  Its  specifle 
gravity  varies  iu  licallli  from  1015  lo  1030,  the  avcrjige  standard  being  1  020.  U  U 
E  lightly  acid  in  its  react  ion,  and  contains  some  mucus  and  c|nthelium.  A  Ihoosand 
purls  of  ordinury  nriue  unuaily  contain  933  parts  of  water,  and  G7  of  solid  malter- 
i'lic  rcBcarebcs  of  Bowman  upon  the  slrncturc  uf  the  kidney  in  man  and  animals, 
render  it  probable  that  the  solid  urinary  conitituenls  are  Eecrclcd  by  the  lobuli,  and 
thai  Lbc  watery  part  of  the  luine  simiily  transudes  thruugh  the  roascia  of  Iha 
fJnmerull. 

The  followiog  analysis  of  the  solid  contents  of  the  urine  is  from  I^hmaim,  bat  It 
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must  be  itonaidercd  approximative  only,  aince  the  proportion  of  the  iagccdienU  U 
liable  to  greul  vsmtion  ia  duiiendence  upon  Toad,  exorciM,  uid  olhet  coaditione  i— 

Urea *9'68 

Uric»oid  .......  1-61 

Eitrai^tivc  multara,  smmoniiLcal  Eilts,  and  chloride  of  aadinm  .    SS'SS 

Alkaline  enlphates       .  ....  Il'GS 

Alkuline  plioapliutca  ......        fi'96 

Plioapliateii  of  lime  aud  niagneaia         ....  .J'^". 

S9'2S 
Among  the  extractive  nmltera  are  kreatine,  kreatiniuej  and  bipporio  Hid. 

BVVRA&XSAI,    BODIES. 

The  luprttrennl  hodifi  or  cupmileaf  or  HUprarennl  gluads,  (capaul;e  atrabi- 
laria;  seu  rtues  Buccuuturiati  of  old  anatomiflta),  are  two  fiattt.-nad  bodies, 
each  of  trhich  hoa  a  somenliat  creacontic  or  bent  triougular  shape,  and  aur- 
mounts  the  correa ponding  kiduey.  The  iijrptr  border,  convex  and  thin,  is 
often  conal'Jerablj  elevated  in  the  middle  so  aa  to  form  two  sides  of  a  tri< 
angle.  The  lower  border  is  concave,  and  rests  upon  the  anterior  nud  inner 
part  of  the  BUinmit  of  the  kidney,  to  nhich  it  is  connected  b;  looae  areolar 
tioauo  :  it  ia  thick,  and  almost  always  deeply  grooved.  The  j'OiUrior  aiir- 
face  testa  upon  the  diaphrnfjm.  Its  anUrior  aurfaoa  is  coveted  ou  the  right 
aiJa  by  the  liver,  and  ou  the  left  by  the  pancreas  and  spleen  :  it  presents  an 
itreguUr  fisauro  named  the  hituf,  from  whicli  the  suprarenal  vein  emergeB, 
The  right  capsule,  like  the  right  kidney,  in  placed  lower  down  than  the  left. 
The  suprarenal  citpaiiles  vary  iu  nir^  iu  different  individuals,  aud  the  lo^  Is 
usually  somewhat  narrower  at  its  hose,  but  longer  bom  above  downwards, 
and  larger  than  the  right.  They  measure  from  an  inch  and  a  quarter 
to  an  inch  and  three* quarters  iu  height,  and  about  au  inch  and  a  quarter  ia 
width  ;  their  thickness  is  from  two  to  three  lines.  The  weiijhl  of  t»uch  in  tho 
adult  is  fiom  one  to  two  drachma. 

Besidei)  a  covering  of  areolar  tiasue  mixed  frequently  with  much  fat,  the 
suprarenal  capsules  have  a  thin  fibrous  invevtinent.  ExtariiiUly,  tlmy  have 
a  yellowish  or  btownish-yellow  colour.  When  divided,  they  are  seen  to 
coiwiHt  of  two  subatancos  ;  one,  f^ttinal  or  eoriUal,  is  of  a  deap  yellow 
colour,  firm  and  striated,  and  forma  tho  principal  moss  of  the  organ  ;  the 
other,  UUcnial  or  mediiHafij,  h  iu  the  adult  of  a  dark  btowuish-black  hue, 
and  ao  soft  and  pulpy  that  some  anatomists  have  erroneously  described  a 
cavity  within  it. 

The  Jtbro'i»  investment  is  so  intimately  connected  with  the  deeper  parts 
that  it  cannot  be  removed  without  lacerating  tho  subjacent  structure.  Its 
deeper  layers  are  destitute  of  elastic  fibres,  and  are  particularly  rich  iu 
nuclei :  they  are  continuous  with  the  septa  which  enter  into  the  formation 
of  the  substance  of  the  organ. 

The  corlk'il  part  of  the  suprarenal  body,  examined  with  a  low  magni' 
fyiug  power,  is  seen  to  consist  of  stroma,  iu  which  are  imbedded  columnar 
and  reticulated  mosi'Da  measuring  ou  an  average  ;^th  of  an  inch  in 
diameter,  arranged  vertically  to  the  surface  of  the  organ,  and  containing 
cellular  constituents,  Iu  the  deepest  part  of  the  cortex,  liowever,  the 
colour  is  darker,  and  the  columnar  arrangement  ia  lost,  the  stroma  being 
more  equally  scattered  ;  and  immediately  beneath  the  fibrous  coat  there  is 
another  very  uurrow  layer  in  which  the  stroma  forms  oval  spaces,  of  which  it 
is  ditGcult  to  say  whether  they  communicate  with  the  extremities  of  the 
colnmna  or  uot.  These  inner  and  outer  layers  have  been  named  by  J.  Aruold 
respectively  zona  reticularis  and  zona  gtomemlosa,  while  he  applies  the  term 
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zonA  fasciciilata  to  the  main  part ;  but  as  the  transition  from  one  of  these 
partH  to  another  is  not  sudden  nor  Indicated  by  any  line  of  demarcation,  they 
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Pig.  062. 


Fig.  6S1.  — Fkort  viiv  or  tub  Uiawr  Kidnst  and  Sdpba&ehal  Bodi  of   a    fcll 

Tliil  figura  aliovg  the  InbnlRled  ronn  of  the  Tirlal  fcli^ne;  r ;  r,  the  raul  arter;  niid 
Tfin  ;  u,  thn  iirel«r  ^  >,  tfac  auprnrenal  capsule,  the  Ictlcr  in  placed  near  tlie  sulcm  in 
which  the  larye  leioa  (i')  are  seen  (liiiding  and  jlpping  into  the  interior  of  the  organ. 

Pig.  662. — SeCTIOM   0»    TRK    SopEiBKHili   BoilT. 

A,  Vertiral  fection  of  the  raprarenal  body  of  a  fn?tiia  twice  llie  nalnial  aiie,  jjiowiog 
thp  lower  uaitb  by  which  it  rests  on  Ihe  BuiDtnit  of  the  Lidncy,  and  the  anteriot  notch  by 
which  the  veios  penetrate,  logetfacr  with  the  distinction  between  the  medalUry  and 
cortical  eulvilaiice.  ) 

Bf  longitiidloal  sectioa  ofthe  coHJcat  Buhatance,  ahowing  the  eapaale^  conlaining 
(iDclcBleJ  cella  and  inlervening  blood veraels.  !fl  The  figure  rtpreficuts  a  small  fisgment 
of  a  Bection  mude  perpendicularly  to  the  (nrface  in  a  tuprarenul  body  of  which  the 
bloodTeeecta  were  pArtiAily  injrctcd.  a,  one  of  the  EDpci  ticiai  moa-^ta  <if  cells  (in  the  Jtona 
glomemliAa  of  J.  Arnold) ;  o\  one  of  the  longer  nniaaea  r^Ughtly  deeper  (zona  fa^icnlala) ; 
b,  Lloodveme!*  rnnning  in  the  jwpta  of  connective  lifsue  hclween  the  cell-maBsea  in  a 
part  of  the  epeeimen  ;  e,  connective  tiaane  and  alieath  aaliaUiice  on  the  anrfaee ;  (/,  con- 
ticctlve  tiranu  of  the  Bepla  ;  Ihii  (igurc,  tbongh  true  to  nature  in  the  repmentation  of  lh« 
■iieral  leilnrea,  is  ao  far  dlagronimatic  that  the  apace  occnpied  by  the  ahorter  maraei  of 
ctlla  towards  the  ^nrface  ifi  proportionally  too  smail. 

are  probably  only  moiliEcationg  of  the  Eame  structure.  The  coiitenta  oF  Iho 
■tronia  coDBist  of  nticletiB-like  bodies  from  j—^th  to  ^;jV;th  of  an  inch  in 
diameter,  mixed  with  minute  yellowish  granules,  and  oily  pnrticles  with 
granular  matter  adhering  to  Ihom,  together  with  large  groups  of  closdy-aet 
nucleated  celU  containing  granular  matter  and  oily  moleciileB.  The  cella 
Tsrj  from  jTsith  to  — iV^Ui  "f  an  inch  in  size,  and  their  opposing  sides  ara 
RomeTvhat  flattened,  giving  them  the  form  of  irregular  polyhedra  :  the  lai^ger 
cells  are  most  londrd  with  oil  globules.  In  mnny  instances  probably  the 
appearance  of  free  nuclei  and  oil  globules  is  to  be  eipl.iiiied  by  cell-w&lb 
being  rupttired  or  renimning  unrecagnised. 
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Acoarding  to  Siuoa  the  columns  ooasist  of  dbtiuct  tabei  with  a.  limiting 
membniue  ;  Eckor  uud  others  affirm  that  uo  cantiauou}  tubular  cavities 
exist,  but  that  rows  of  olo^J  vuziicles,  matiy  of  thorn  oval  in  shape,  and 
over-lap |)iiig  each  other,  nre  placed  in  such  mnaner  as  to  reaemble  tubes  ; 
whilt)  Gray  b«liavca  tliat  the  wuU.^  of  ikdjoiuing  vesicles  ore  sometimes  removed 
,.  hy  absocptioQ,  so  that  tubular  cavities  are  formed  hf  the  coalesceuce  of 
Ueighbouriug  vesicles.  Kijllikur,  hovever,  aaj  other  obsorvers,  moiatain 
with  more  correctueas,  that  the  ao-oalled  vesiiilaa  are  merely  loouU  or  cavities 
in  the  stroma  of  the  organ,  possesaiug  uo  distinct  limitary  membraue,  and 
producing  the  appearauce  of  a  tubular  structure  by  their  apposition  in  linear 
series.  The  small  arteries,  entering  from  the  surface,  rnu  parallel  to  these 
columns,  frequently  anastomose  together  between  them,  and  surround  each 
roiv  of  vesicles  with  a  fine  capillary  network.  Small  bundles  of  nerves 
pass  LQwardi  in  the  septa  between  the  columoa  to  reach  the  medullary  part 
of  the  organ,  and  theic  fibres  begin  to  spreail  out  ixi  the  eoua  reticularis, 
but  do  not  appear  to  be  distributed  to  the  cortical  substance. 

The  tiudallur'j  /Hii-t  at  the  suprarenal  capsule  is  separated  &om  the  cortical 
part  by  a  layer  of  connective  tissue,  the  fibres  of  which  are  parallel  to  the 
two  parts,  and  allow  them  to  ba  easily  separated  one  from  the  other  in 
Bectious  prepared  for  tlie  microscope.  iu  the  thinner  parts  of  the  adult 
organ  there  is  no  medullary  part,  or  it  bus  shrunk  away,  and  the  layer  of 
connective  tissue  referred  to  is  found  separating  the  deep  surfaces  of  two 
opposed  portions  of  the  cortiual  part  ;  but  in  the  young  state  the  dis- 
titicliou  of  cortical  and  medullary  probably  extends  throughout  the  whole. 
The  meiiiillary  part  is  traversed  in  the  centre  by  venous  trunks,  which 
receive  the  whole  of  the  blood  which  has  passed  through  the  organ.  The 
stroma  is  delicitte,  arranged  in  a  reticular  manner  ;  the  pulpy  substance  which 
Ues  iu  it  is  difficult  of  examination,  but  consists  of  cells,  dilfuriug  from  those 
of  the  cortex  in  bting  destitute  of  oil  globules,  and  some  of  them  branched. 
The  buudles  of  nerves  which  pass  through  the  cortical  substance  run 
between  it  and  the  medullary  substance,  and  then  form  a  copious  interlace- 
ment which  extends  through  the  whole  of  the  medullary  stroma.  According 
to  Leidig  and  Luschka,  the  cells  of  the  medullary  substance  are  ganglioidc  ; 
and  Luaohka  states  that  he  has  found  tbera  both  connected  one  with  another 
and  with  nerve  hbres  ;  but  this  view  still  rei^uires  confirmation.  Moeri, 
while  be  deni<»  that  the  cells  of  the  medullary  parencliyui^  are  nervous, 
describes  gur)gli.i  on  the  nerves  where  their  bundles  begin  to  break  np. 
The  meduiliiry  substance  receives  its  blood  by  the  continuation  inwards 
of  the  capillary  network  of  the  oortai,  the  blood  from  which  is  oUected 
by  reuous  radicles  which  open  into  ths  stems  in  the  centre  of  the  organ. 

Veisdg. — The  suprarenal  bidiea  receive  artrrie^  from  three  aoureo,  vl(.,  from  the 
aorta.  Iho  phrenic,  ami  tlie  renal  arteries.  The  distribution  of  thetr  capillary  vessels 
has  already  been  meatioaed. 

Tii«  veinn,  which  pass  out  from  the  centre,  ore  nioally  onited  into  one  for  each 
organ.  The  right  vein  eutors  tbo  vcua  cava  infctier  immediately,  whilst  the  left,  after 
a  lunger  courRe.  teruiinatei  in  tlie  lufl.  renal  vein. 

Tlie  (jnyj/id'ir*  are  innicrfautly  known.  Kollitorhas  seen  a  few  small  trunks  upon  the 
■urface ;  and  Luscbka  has,  in  addltian,  observed  others  emerging  from  the  jnteriur  in 
cempany  nilh  the  vein. 

JVfTBM. — The  nerves  are  exceedingly  numcroas.  They  are  derived  from  the  soUr 
plexus  of  the  aj'mpathetic,  and  from  tbe  renal  plexuses.  According  to  ilergmann, 
some  Glament.'i  come  from  the  phrcnlo  and  puauoiogastric  nerves.  They  are  maris  up 
mainly  of  dark-bordered  white  fibres,  of  different  sixes,  and  they  have  many  small 
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gHnglin  upon  tliom  before  entering  the  orgin.     The  nerrcB  are  especially  numMViu  in 
tlie  lower  liulf,  and  inner  bonier. 

Atcfsaorg  mprarenat  aijisvles  are  eecasinaatly  met  H-ilh.  fttlachcd  by  connecli 
ti^isue   to  llic  mitiii  bodieH;    nnct  Turying  from   b  small  size  ap  to  Ihat  of  n  pet. 
Accoriling  lo  Duckwortli,  they  pofjeas  no  medullary  part. 

Oo  the  subject  of  Ibc  auprarenat  capsules  may  be  eonsutt^d, — Eekcr,  Der  fcincre  Bui 
der  Ncbennleren,  BrauuBchiveig,  1846;  Simon  on  the  Thymna  Glund;  Frcy.  nrtleW' 
"  Sapnirenal  Capsnlea,"  Id  Cyclop,  of  Annt.  and  PLys. ;  Harley,  ia  the  Lancet.  Jnn^' 
1853;  Duckworth,  in  St,  BtLrtholomcv's  Hosp,  lieports,  1805  ;  Mocrti,  in  Virchowi 
Arehiv,  1864,  vol.  nxil.  p.  336  ;  J.  Arnold,  Virchow's  Archlr,  1366,  vol.  ixit.  p.  64; 
Leiiiig,  Kolliker,  Luschlui,  and  Henle.  In  their  llandbookg. 

Fundion. — Nothing  is  knotrn  positively  willi  regard  to  the  fhnctiona  of  Ihe  mp: 
renat  capsules.  The  opioion  nhich  bail  met  with  moat  acceptance  among  physiologieU 
ia  tliat  these  bodiee  belong  to  the  clnssof  blood  va.scu lor  glaniis,  andciert  some  iofluence 
upon  the  eklonition  or  disintpgrntion  of  nutritive  mnterinl.  licrgiDBun,  however,  who 
was  the  first  to  point  out  the  rifhneiB  of  their  nervous  supply,  suggested  that  l!icy 
were  parts  of  the  sympathelie  nerTQnasjstcni.anci  in  this  opinion  be  haslieen  falioired 
by  Lcidig  and  l.uschka;  while  Kulliker  states  (hat,  upon  auatomical  grouada,  he  ti 
inclined  to  consider  the  cortical  and  medullary  portions  ne  foDcliunnlly  dlCferent  ;  the 
former  belonging  t«  the  group  of  vwwular  or  ductless  glands,  the  latter  appearing  t« 
be  an  spparntns  appertaining  to  the  nervous  system.  Broirn-t>f:quar<l  found  Ihat 
injuries  ia  the  spinal  eonl  in  its  donial  region  produced  congostion  and  subseqaeul 
liypertrophy  of  the  suprarenal  ImdicB.  Addison  has  shown  that  a  bronzed  tint  of 
skin,  tOBCthor  with  progressive  emaciation  and  loss  of  strength,  is  to  bo  found  in  con- 
junction with  various  forniacrdiseofio  more  or  1  era  involving  aud  altering  the  structure 
of  tboie  bodie*. 

^^H  THE    TiRETERa.  ^^^| 

Tbe  tirtUrs  are  two  tubes  which  conduct  the  urine  from  the  Vidneya  into 
the  bladder.  The  upper,  dilated,  funnel- shaped  commencement  of  e&cli  in 
the  pelvis  of  the  kidney,  into  which  the  calyces  pour  their  contents,  hiu  Already 
been  desorlbeJ,  ToKarda  the  lower  part  of  the  hilus  of  tbe  kidney  the  pelvis 
bccomoB  gradually  contracted,  find  opposite  the  loner  end  of  the  gland, 
ajiBuming  the  cylindrical  form,  receives  the  name  of  ureter.  Theae  tube« 
extend  downwardn  to  the  poaterior  and  under  part  or  httsa  of  tbe  bladder, 
into  which  they  open,  after  pa-aiiig  obliquely  through  its  coats. 

The  ureters  measure  from  fourteen  to  sixteeu  indies  in  length,  and  their 
ordinary  width  ia  about  that  of  a  goose-quill.  They  are  frequently,  how- 
ever, dilated  at  intervals,  especially  near  their  lower  end.  The  narrowest  part 
of  the  tub«,  exceptiDg  its  oriSce,  is  that  coutuined  in  the  w&lla  of  the 
bladder. 

Each  ureter  passw,  at  first,  obliquely  downwards  and  iuwarda,  to  enter 
the  cavity  of  the  true  pelvis,  and  then  curves  forwards,  and  inwards,  to 
reach  the  side  and  base  of  the  bladder,  In  its  whole  course,  it  lies  clow 
behind  the  peritoneum,  and  is  connected  to  neighbonring  pnrl.s  by  tooM 
areolnr  tissue.  Superiorly,  it  rests  upon  the  psoas  muscle,  &nd  is  oroased, 
very  obliv|uely  from  within  outwards,  below  the  middle  of  the  psoas,  by  tha 
npermatio  vessels,  which  descend  in  front  of  it.  The  right  ureter  is  closa  to 
the  inferior  vena  cavEi.  Lower  down,  the  ureter  pastes  over  the  oammon 
iliac,  or  the  external  iliic  vessels,  behind  the  termination  of  the  ileum  on 
the  right  si<le  and  the  sigmoiii  flexure  of  the  colon  on  the  left  Cescending 
into  the  pelvis,  it  enters  the  fold  of  peritoneum  forming  the  corresponding 
posterior  fiilae  ligaroent  of  the  bladder,  and  reaching  the  siile  of  the  bUddar 
near  the  base,  runs  downwards  and  forwanls  iu  contact  with  it,  beloir  th« 
obliterated  hjpngnstric  artery,  )ind  i%  oroaaed  npan  its  inner  side,  in  tha  male. 
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by  the  vaa  deferenB,  which  passes  down  betwcBu  the  nreter  and  the  bladdar. 

Ta  the  female,  the  ureters  run  along  the  sides  of  the  oerviz  uteri  &nd  tipper 

part  of  the  vagina  before  reaching  the  bladder. 

Having  reached  the  hofe  of  the  bladder,  about  two  inches  apart  from  one 
j  another,  the  ureters  enter  its  coats,  and  running  obliquely  through  them  for 
'  about  three -(juarters  of  an  inch,  open  at  length  upon  the  inner  surface  by 
I  two  narrow  and  oblique  stit-llko  openings,  which  are  situated,  in  the  male, 

about  nn  inch  and  a  ha.if  behind  the  proatile,  and  about  the  same  distance 
■  from  each  other.      This  oblique  passage  of  the  urctor  through  the  vegical 

valU,  while  allowing  the  urine  to  flow  irito  the  bkdder,  has  the  effect  of 
I  prerenting  its  return  up  the  ureter  towards  the  liidDey. 

Stiuctiire. — ^The  walls  of  the  ureter  are  pinkish  or  bluish  white  in  colour. 
I  They  consist  externally  of  a  dense,  firm,  areolar,  and  elastic  coat,  nhich  in 

quadrupeds  decidedly  contracts  when  artificially  irritated.  According  to 
f  Huschko,  it  posaesses  two  layers  of  longitudinal  fibres :  Henle  finds  only  an 
I  Inner  longitufiiual  and  an  outer  circular  layer  ;  while  Kolliker,  who  formerly 
I  described  the  circular  anil  outer  longitudinal  Uyers  as  the  only  layers 
I  founi)  except  in  immediate  proximity  to  the  bladder,  now  admits  the  inner 

longitudinal    and     circular  as    the   prin- 

dpal  layers,   on   Henle's  authority,   and  ^ig-  883. 

states  th.it  the  longitudinal  fibres  external  yf. 

to  the  circular  layer  are  absent  at  the 

upper  part  of  the  tube. 

Fig.  663, — EpiTHRLina   irok   thk  Pkivis  op 
THE  IIcHiN  KiDHEf  (Troni  KiilHkcr).     ?f'J 

A,  diirertut  kinJa  of  epithelial  cells  «par«ted  ; 
B,  tlic  ialne  io  Bitu. 

Internally,  the  nreter  is  lined  by  a  thin 

and    smooth     miiruus    laemhrtinv,     whioli 

presents   a  few   longitudinal    folds  when 

the  ureter  is  laid  open.      It  is  prolonged 

nbovo   upon  the   piipillio   of  the   kidney, 

and  beioiv   becomes  continuous  nith  the 

lining  membrane  of  the  bUddor.  The 
I  epithelium  is  of  the    spheroidal  or  trnit- 

Bitioual    character,     htratiSed,    and   con- 

taiiung,  besides  rounded  cells,  others 
[cylindrical  and  branched  (iColliker  and 
'  Luschka). 


■v^ 


r»»<b.— The  ureter  is  sappliad  with  blood  from  small  branches  of  the  renal,  the 
ermatic,  the  internal  iliae,  and  the  inferior  vesical  arteries.  The  veins  end  ia  various 
eiglibouring  veaseLi. 

Tlie    nenxa  come    from    ihe    inferior   mesenterio,    spermatic,    and   hypogastric 
ilexiises. 

V'niic/ I'es.— Sometimes  there  is  no  funnel -shaped  eipaDsinn  of  the  ureter  at  its  upper 

ftd  into  a  pelvis,  but  the  calyces  unitcinto  two  or  mora  narrow  tnhes,  wliich  afterwards 

.  ooileace  to  form  the  ureter.    Occasionally,  the  separation  of  llieso  two  tiiliei  couliunes 

lower  djwn  than  usual,  aud  even  reaches  ai  low  at  the  hlailder,  in  which  case  the 

ureter  is  doable.     In  rare  casei.  ■  triple  ureter  has  been  met  with. 

In  initanees  of  long-continued  ob^trui^tion  to  tlie  pastajo  of  the  urine,  the  oreters 
occmionally  become  cnormouslj  dilated,  and  their  opening  into  the  bladder  becDmea 
dirocl  so  »E  to  lose  its  rslvular  action. 


J 
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THK    ITRIHAJIT    BLASPEK. 

Tho  imiiari/  llaildcr  (venica  nriiiaria)  is  a  hollow  membranous  aod 
mtisciilar  viscus,  wliioh  receives  the  uriiie  poured  into  it  through  the  (ircttrs, 
retains  it  for  a  longer  or  shorter  period,  and  finally  eiptU  it  through  the 
ncethra. 

During  iufsnoy  it  is  pyriform,  and  lies  chiefly  in  tlie  abdomen,  bnt  in  the 
adult  it  is  situnted  in  the  pelvia  cavity  bebii'd  the  pulies,  and  in  the  m&le, 
in  front  of  the  rectum  ;  in  tlie  female  it  is  separated  from  tho  rectum  by 
the  uterus  and  vagina. 

Tbe  «izo  and  aliapo  of  the  bladder,  its  position  in  the  abdomino-pelvic 
cavity,  and  its  relations  to  Burrouiiding  partn,  vary  greatly,  acconling  to  it« 
Btnte  of  diatenijou  or  collapse,  ^'heu  quite  empty,  tbe  bladder  lies  deeply  in 
the  pelvin,  nitil  in  a  vertical  antero- posterior  section  prcsputa  a  triangular  ap- 
pearance, being  flattened  before  and  behind,  having  its  base  turned  downnaixjs 


Fig.  aei. 


Fig.  0114. — L.tTlBAi.  Viiw  Of  ini  Viscera  or  rns  Male  Pilvis  (aAer  Qnaia).     J 

The  left  oi  iltnm  haa  Iwen  irifiKrticalabed  from  tba  Hacruni.  tlie  spinoDS  process  of  (bs 
iBcIiium  out  tbi'UBgb,  uid  tbe  piib«i  divided  to  tbe  kfC  of  Ibe  Bjimpb jais  :  ct,  tbe  bladder  ; 
b,  b',  the  rcctam  ;  c,  membranaug  [lart  of  ibe  uretlira  ;  d,  section  of  tbe  left  cmi  or 
CorptJA  civernoaniD  ;  «,  bulb  "f  tho  upoagy  Ixidj  of  the  urfrtlira  ;  /.  Cowper'ft  gland  :  g, 
section  of  (be  boJj  of  tbe  piibcB  ;  A,  H{>hiact«r  ani  uiui^cTe  ;  i,  part  of  the  left  vaa 
defereDS  ;  M,  nrticuliir  aurfaca  of  tbe  «Bcnim  ;  11,  divideJ  fj>me  uf  tbe  iBchium  ; 
coccji ;  p,  prontato  gluulj  r,  r,  periloDenm  ;  r',  recto- leaical  poach  ;  u,  left  ureter; 
left  vesicula  Beminalis. 


and  bacliwanlf,  whilst  its  apox  reachos  up  behind  the  aympliynis  pubis  (fig, 
COl).  The  surfnces  named  anterior  and  posterior  have  thus  a  considerable 
inclinatiou.  When  moderately  full,  it  is  still  contained  within  Ihe  p*lvio 
cavity,  and  has  a  rounded  form  ;  but  when  completely  distended,  it  risea 
aboTe  the  brim  of  the  pelvia,  and  becomes  egg-ahaptni  ;  its  largtr  end,  which 
ia  otlled  the  hast  or  in/erior /undus,  being  directed  towards  the  rectum  in 


i 


FORM  AND  POSITION  OF  THE  BLADDEK. 


BJ/; 


in  the  Tiule  and  tlie  vagiiia  iu  the  female  ;  sud  lU  smaller  end,  or  tuminil, 
resting  agninat  the  luwer  part  of  the  anterior  wall  of  the  abdomen.  Imme- 
diateljr  iu  front  of  Llie  base  is  the  thiakened  portion  iiamed  tha  cervix,  or 
necA',  which  bouuda  the  outlet  of  the  bladder,  and  oounecta  it  below  with 
the  urethra. 

The  long  axis  of  the  distended  bladder  is  inolined  obliqiielj  upwardii  and 

forwards  from  the  base  to  the  summit,  iu  a  line  directed  from  the  cocoj-x 

I  to  a  poiut  between  the  piibes  and  the  umbilicus.      In  being  gritdually  dis- 

I  temled,  the  bladder  curves  slightly  forwards,  bo  that  it  become*  more  convex 

bubiud  than  in  front,  and  its  upper  end  ia  by  degreea  turned  more  and  more 

towards  the  front  of  the  abdomen.    Lastly,  the  bladder,  when  fiiied,  appears 

I  alightly   compressed  from  before   backwards,   bo  that  its  diameter   in  that 

,  direction  ia  less  tbau  from  side  to  side.      Kohlrausch  states  that  when  the 

<  bladder  is  filled  during  life,   it  has  the  shape  of  a  flattened  spheroid  ;  and 

'  that,  owing  to  pressure  of  the  intestines  from  above,  and  the  gravitation  of 

fluid  in  its  interior,  its  vertical  diameter  is  the  shortest.      In  its  ordinary 

I  Btate  the  longest  diameter  in  the  molu  is  from  base  to  Bumoiit  ;  but  in  the 

female  its  breadth  is  often  greater  than   its  height.      The  average  capacity 

of  the  bladder  is  often  stated  to  be  greater  in  the  female  than  in  the  male  ; 

and,  no  doubt,  instanceB  of  very  large  female  bladders  are  not  uufrequout, 

but   these  have  probably   been    the    result  of  unusual   distension  :    in   the 

natural  condition,  acix)rding  to  Luschka  and  Heule,  the  female  bladder  is 

decidedly  smaller  than  that  of  the  male. 

While  freely  movable  in  all  other  directions  upon  sutronnding  partj,  the 
bladder  is  flxed  below  to  the  walls  of  the  pelvis  by  the  neck,  asid  by  reflec- 
tions of  the  recto-vesical  fascia,  named  the  true  liijamenis  of  the  bladder.  It 
I  is  supported,  moreover,  by  strong  areolar  connections  with  the  rectum  or 
vagina,  according  to  the  sex,  also  in  a  slighter  degree  by  the  two  ureters,  the 
obliterated  hypogastric  arteries  and  the  urisahui,  by  numerous  blood-vessels, 
aud,  lastly,  by  a  partial  covering  of  the  peritoneum,  which,  in  being  redecteJ 
from  this  organ  in  dilferout  directions,  forms  certain  folds  or  duplicaturex, 
named  thefitlse  ligajixentt  of  the  bliiddeT. 

The  anterior  anrfooa  is  entirely  destitute  of  peritoneum,  and  is  in 
apposition  with  the  triangular  ligament  nf  the  urethra,  the  sub-pubic  liga- 
ment, the  lymphysis  and  body  of  the  pubes,  and,  if  the  organ  be  full,  the 
lower  part  of  the  anterior  wall  of  the  abdomen.  It  is  connected  to  these 
parts  by  loose  areolar  tissue,  and  to  the  back  of  the  pubes  by  two  strong 
bands  of  the  vesical  fascia,  iiameil  the  aiUerior  true  ligaments.  This  surface 
of  the  bladder  may  he  punctured  above  the  pubes  without  wounding  the 
I  peritoneum. 

The  poflcrior  »ur/(ic*  of  the  bladder  is  entirely  free,  and  coveiwi  every- 
where by  the  peritoneum,  which  in  the  male  is  prolonged  also  for  a  short 
distance  upon  the  base  of  the  bladder.  In  the  male,  this  surface  is  in  con- 
I  tact  with  the  rectum,  and  in  the  female  with  the  uteruA,  some  convolutions 
[of  the  small  iutestiue  desceiidiug  between  it  and  those  patt»,  unluss  the 
[bladder  be  very  full.  Beneath  the  peritoneum,  in  the  male,  a  p'Lrt  of  the 
'  vas  deferens  is  found  on  each  aide  of  the  lower  portion  of  this  surface. 

The  summit  (sometimes  named  the  superior /iiiirfus)  is  connected  to  the 

interior  abdominal  wall   by  a   tapering  median  cord,  named  the  uruehiu, 

I  whioh   is   composed   of  fibro-areolar  tissue,   mixed   at    its   base   with  some 

i  muscular  fibres  which  are  prolonged  upon  it  from  the  bladder.      This  cord, 

beootning  narrower  as   it  ascends,   passes  upwards  from    tho   apex   of  the 

f  bladder  betireeu  the  linea  alba  and  ihe  peritoneum,   to  reach  the  nmbUini 
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where  it  becomes  blouded  with  the  deDae  6broua  tisane  foiinil  in  that  situit- 
tion.  Tho  aracbus,  which  fornm  in  the  enrlj  fcotal  atAte  a  tubular  com- 
muuioatioD  between  tho  uriuarj  blarlder  and  tho  allantoid  vesicle,  i^rcservea, 
accordiug  to  Luscbka,  vcstigsa  of  its  original  C07iditiau  in  Ihe  form  of  tt 
long  inturruplud  cavity,  «ith  irtegHlarities  anil  dilatationf,  lined  with  epi- 
thelium aimilar  to  that  of  the  bladder,  and  sometimes  commuiii eating  by  a 
fine  opening  with  tho  vesical  cavity  (Virchow's  Archiv.,  18G2j  aud  Aant.  d. 
Mensck,  vol.  it,  p.  '2'2'J). 

The  sidei  of  the  blndder,  when  it  is  distended,  are  rotinded  and  prominent, 
and  are  each  of  them  croBaed  obliquely  by  the  cord  of  the  obliterated  hypo- 
gnalric  artery,  which  ia  connected  poaterioily  with  the  superior  vesical 
nrtery,  and  nins  forwarls  and  upwards  to  the  iirabilicn'',  approachiirg 
the  iimchns  above  the  BnmmiC  of  the  blaildiT.  Behind  aiul  nbove  this  cord 
the  side  of  the  bladder  is  covered  with  tho  poritoiieuoi,  but  below  and  in 
front  of  it  the  peiitoneiim  does  not  reach  the  bladder,  which  ia  here  con- 
neoti'd  to  tho  tides  of  tho  pelvic  cavity  by  loose  areolar  tissue  coutuiiiini; 
fat,  and,  near  its  anterior  and  lower  part,  by  the  broad  espaniion  from  the 
rocto- vesical  fascia,  forming  the  lateral  true  ligament.  The  vas  defbrena 
crosses  obliquely  the  lower  p;iitof  this  ktenil  surface,  from  before  backwards 
and  downwards,   and  turning  over   the   obliterated  hypogastric  attery,  de- 

.  noends  upon  the  inner  side  of  the  ureter,  along  the  posterior  suibce,  to  the 

I  haae  of  the  bladder. 


Fig.  eOE. 


Fig.  665.— Bjlse  o»  Tin  Malr 

ClsjidBK  Vt1TR  THR  Vk4ICII>L4 
SeKITIALES,  YaS*  PtFEKE.ITIt 
iVD    VnOaTATt   EXI4MED    ffrulD 

Hsller).     1 

a,  line  of  rejection  of  the  peri- 
InneiiDi  in  the  rcoto-vesioil  poach  ; 
bt  tho  |mrt  nbore  thja  fiom  which 
IhepeiilaDflum  has  been  reniijveij, 
eipnsiog  the  kneUuiiiuul  luiu- 
cnlnr  fibrts  ;  t,  kft  van  tlerprens 
(-nillug  in  <,  the  ItFt  cjnculatarj 
tlvi-l ;  J,  ]eii  v«fiicnla  teminalU 
j'lining  the  fame  duct ;  the  right 
va*  dcfei-pni!.  and  the  right  Te«i- 
ciita  sFiiiiiinlii,  marked  i,  n,  an- 
rave)led,  aie  alM  ahown ;  p, 
under  biJe  of  llie  pruslate  gland : 
■n,  small  part  of  the  mem- 
br-iuoE]^  [>i>rtjnQ  of  the  tirelhn; 
u,  u,  the  Drcl°r«,  nt  wbioh  the 
right  ia  turued  la  lb«  Bido. 


The    fciisfi    or  /iindtu  (in- 

frriur  fundilx)  ia  the  widest 

part    of    the    bladder.       It 

ia  dirtotcd  backwards  aa  well  ns  dowuwards,  and  dilfers  accordina  to  the 

Bex  in  itfl  relationa  to  other  parts.      In  tho  male  it  resti  upon  the   second 

portion  of  the  rectum,   and  in  covered  posteriorly  for   a  abort  apace  by  Uia 

[  peritoneum,   which,    howeviT,   is  immediattly    reflected   frum   thence  upon 

tho  rectum,    po  as   to   form  tho  reclo-resieal   /.tmrh.      In  front   of  the  line 

-f  reflection  of  tho  Keroui  membrane,  the  base  of  the  bladder  is  deslitut* 

t>en(oijeiiDi,  nnd  adherent  to  the  lectum  by  dense  fibro-areolar  titcue 
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over  the  extent  of  a  ti  Uiigiilitr  area  boiiDdtfi]  at  tlie  Ride;  bj  tbo  vaiia  Uoror- 
entiii  and  veKJoulie  seniiualeg,  irhilst  its  apex  in  frout  renchos  the  proBtato 
{■laoii.  It  is  in  tliis  spiice,  wliich  in  the  natural  utate  of  tlio  parti  is  liy  uo 
tneaiis  ao  largo  aa  it  appeaw  afli-r  they  are  disturbed  in  dissection,  that 
the  liliiUdur  may  be  punctured  from  the  rectum  without  injury  to  the  peri- 
toneum, lu  ibe  femalt,  the  bate  of  the  bladder  ia  of  less  extent,  and  doea 
not  reach  ao  far  back  iu  the  pelvis  us  iu  the  raalu  ;  for  it  rests  against  the 
front  of  the  iieck  of  the  uterus  aud  the  aiitorior  wall  of  the  vuj^na,  both  of 
■which  organs  iuterveoa  butween  it  aod  the  rectum.  This  part  of  the 
bladder  Biiheres  to  the  vagina,  and  abjTe  that  adht&iou  tlie  paritoueuui 
forms  ft  pou^  batweeu  it  ani  the  uterus,  much  Hluillower  than  the  reoto- 
Teiiicnl  pouch  of  the  inftte, 

Tha  ccraix  or  neik  of  the  bladder  is  a  term  commonly  applied  to  the  part 
of  the  bladder  at  which  the  cavity  termiDutes  in  the  urethra,  aiid  U  often 
■tidelinitcly  used,  so  as  to  include  a  consider^blti  portion  either  of  the 
bladder  or  urethra.  It  may  be  oouTeniently  retained  to  denote  the  re;;ion 
of  the  immediate  neiyhbourhood  of  the  urethral  otihce.  It  is  the  most 
strongly  muscular  part  of  tliu  bladder,  and  in  tha  male  it  is  closely  con- 
itected  vith  the  b.ise  of  the  prostate  gland,  by  which  it  i-i  supported.  It 
was  formerly  desciibed  as  an  infundibular  projuotiou,  bnt,  as  poiiited  out 
by  Koh1raii£ch,  no  such  arraugumeiit  exists.  The  urethral  orifice  is  in  both 
Eexes  the  part  of  tho  bladder  which  in  the  erect  posture  is  lowest ;  it  lies 
at  tbo  angle  of  meeting  of  the  biso  aud  the  anterior  (<urCaue. 

It  nns  furnicrl}-  belicFcd  thai  the  ba)ie  wus  the  lowest  part  of  the  bbdder  in  the 
aJult  male,  and  hence  the  origia  dF  the  term.  The  inferior  position  of  the  urethral 
orilitc  was  iuppo.^ed  to  be  peenliur  to  women  and  chililren.  Tho  more  correct  views, 
however,  now  entertained  wilh  respect  to  the  inclinalitm  of  the  pelvis  {p,  fl3|,  hnve  led 
to  altered  noliotia  of  the  relative  cleviLtion  of  the  pelvic  vlaeera.  A  confide  ration  of  tlie 
foUeniug  eircnmf'tiiueeu  will  aid  the  formaliiin  of  au  accurate  coneepttDQ  of  tbo  poiiition 
of  the  resieal  outlet.  The  symphisis  pubid  is  placed  very  obliqutly ^  tbc  ischial 
luberotitics  are  little  lower  than  the  inferior  margin  of  the  tymphjsis  ijubis,  and 
Ihc  Iriungulir  ligament  is  therefore  almost  horiiuulal;  the  lower  pari,  of  tbc  aacrnm 
and  tliB  coccyx  are  nearly  vertical,  being  only  slii;htly  curved  forwards,  and  the  tip  of 
the  coccyx  la  on  a  somcuhat  higher  level  than  [he  inferior  margin  of  the  sympbyais 
pubis;  the  eurve  and  position  of  tbe  tectum  are  determined  by  Ihode  of  tbe  sacrum 
and  coeeji,  until  it  pauses  in  front  of  the  coecjx,  when  U  turns  vertically  doHnwards; 
llic  proHlaLe  gland,  situated  entirely  on  the  upper  or  deep  side  of  tlic  triangutar  liga- 
ment, rcitd  oQ  the  Wt  turn  of  the  rectum,  aud  the  base  of  the  bladder  a  in  uontACt 
wilh  tbe  rectum  above  that  place. 

Liijamentt  of  the  biadiier. — The  tiiit  Ugiimenli  of  the  bladder,  four  io 
number,  two  anterior  and  two  lateral,  all  derived  from  the  vesical  portion 
of  the  ructo-vesical  fascia,  have  been  already  described  (p.  2U0). 

The  /iilie  liijiimejiti  or  jKiitoneat  /vUls  are  described  as  fire  in  number. 
Two  of  tlieui,  namod  poflerior  fitUe  litjamenU  or  reeto. cejituf  folds,  run 
forwards  iu  the  mule  along  the  sides  of  the  rectum  to  thu  posterior  aud 
lateral  aspect  of  tbe  bhuldt'r,  und  bound  tho  sides  of  the  recto-vesical 
cul-de-BBC  In  the  female  these  (nisterior  folds  ■pa/a  forwards  from  the  sides 
of  the  uterns,  and  are  companitiveiy  small.  Tho  two  luttrul  false  ligaments 
extend  from  the  iliie  fossie  to  tho  sides  of  the  bladder,  each  separated  from 
tho  corrcppondiug  jioaterior  ligament  by  a  prominent  angle  iu  which  the 
obliterated  hypogastric  artery  lies.  Tho  si'jieriur  false  ligament  (ligameutuin 
Biispeusorium)  is  the  portion  of  peritoneum  between  the  ascending  |>orta  of 
tho  epigastric  arteries,  and  reaches  from  the  summit  of  the  bladder  to  the 
imibiltcus. 
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ItUerioT  of  the  Bladder. — On  opening  the  lilmider,  its  internal  Rurface  is 
found  to  be  lined  by  a  amootb  roorobraiie,  which  is  «u  loo^^ely  att«clkeJ  to 
the  other  contx,  that  iii  the  flaccid  cuuditiou  of  tile  orgnu  it  ia  neiirly  every- 
where tlirowii  into  small  wriukles  or  folds,  whioh  disappear  an  bood  ai  the 
bladder  is  Jisti.-tided.  ISesiJea  these,  the  interior  of  the  bladder  is  often 
marked  by  retioulw  elevationa  or  ridges,  coireapouding  with  the  fasciculi 
of  the  musoular  coat. 

At  the  lower  and  anterior  part  of  the  bladder  is  seen  the  nriJUe  leading 
into  the  urethra,  round  whiuh  th«  mucous  membrane  ia  comiyated  longi- 
tudinally. Immediately  behind  the  urethral  oi)eDiiig,  at  the  anterior  part 
of  the  fundus,  is  a  small  amiwth  triangular  aiirface,  having  its  apex  tiuned 
forwards,  ivhich,  owing  to  the  firmer  aillioaion  of  tho  mucoua  meoibrano 
to  the  subjacent  tissues,  never  presents  any  rugffl,  even  when  the  bladder 
is  empty.  This  aurface  ia  named  the  irigont  (Crigonum  vesicie,  Lieutaud)  ; 
at  its  posterior  angles  are  the  oriUcea  of  the  two  ureters,  situaloil  about 
an  inch  and  a  half  from  each  other,  and  nearly  the  same  distance  from  the 
anterior  angle,  where  the  bladder  opens  into  the  urethra  (fig.  073). 

Tho  orifices  of  the  ureters,  presenting  the  appearance  of  oval  slits,  ore 
directed  obliquely  forwards  aTid  inwards  ;  they  arc  united  by  a  curved 
elevation  which  extends  generally  outwarda  and  baokwarda  beyond  thorn, 
and  which  corresponds  in  position  with  a  muscular  baud  which  joins  them 
together  and  to  the  neck  of  the  bladder.  Proceeding  forwards  from  opposite 
the  middle  of  this,  is  another  shght  elevation  of  the  mueouq  aurface,  named 
the  vvula  ttnta  (laette  vesicate),  which  projects  from  below  into  the  ure- 
thral oriSce.  lu  the  female,  the  trigone  in  small,  and  the  uvula  indis- 
tinct, lu  the  male,  the  uvula  lies  a  little  iu  advance  of  the  middle  lobe 
of  the  prostate,  aiid  ia  sometimes  prolonged  on  tho  floor  of  the  proatatie 
portion  of  the  urethra.  It  is  formed  by  a  thickening  of  the  submucoua 
tissue.  In  its  natural  state  this  may  contribute  to  the  moi-e  perfect  closure 
or  appD)  ition  of  tho  sides  of  the  oriSce  of  the  bladder,  and  when  enlarged 
by  disetfio  it  frequently  produoaa  serious  obstruction  at  the  oommeuoemout 
of  tho  urethra, 

StniHuTe. — The  bladder  ia  composed  of  a  siroxts,  a  inusrufnr,  and  a 
muruiij  coat,  united  together  by  areolar  tissue,  and  supplied  with  numerous 
blood-vessels  and  nerves. 

The  »eroti3  or  petit^ieal  coat  is  a  partial  covering,  investing  only  the 
posterior  and  upper  half  of  the  bladder,  and  reflected  from  it  upon  the  sur- 
rounding parts  in  the  manner  already  described  in  detail. 

TIi^  muscular  eoat  cou.iiats  of  pale  unatriped  involuntary  muscular  fibres, 
so  arranged  as  to  warrant  the  usmil  description  of  them  as  forming  layers, 
the  outer  of  which  cousir^ts  of  fibres  more  or  lets  longitudinal,  and  the 
next,  of  fibres  moie  circular  iu  disposition  ;  while,  beneath  this,  is  another 
delicate  longitudinal  iayer  more  recently  recognised. 

The  exUrital  or  longitudinil  fibres  are  most  distinctly  marked  on  tb« 
anttrior  and  poiterior  surfaces  of  the  bladder.  Commencing  in  front  at  the 
neck  of  the  organ,  from  the  pubea  in  both  sexea  (muaculi  puho-vefdcalea, 
p.  2t>5),  and,  iu  the  male,  from  the  adjoining  part  of  the  prostate  glAnd, 
they  may  be  Iracud  upwards  along  the  anterior  surface  to  the  summit  of  tho 
blaiider  ;  and  they  may  Ukewiao  be  followed  down  over  the  posterior 
aurface  and  biae  te  the  under  part  of  the  neck  of  the  bladder,  where  they 
become  attached  to  the  prostate  iji  the  male,  and  to  tho  front  of  tho  vagina 
ir  i,     VpoD  the  sides  of  the  bladder  tho  superficial  f.isciculi  nin 

obliquely,  and  often  intersect  one  another  :  in  the  male  they 
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resell  the  siileB  of  the  prostate.     At  the  Bummil  &  few  are  coutiDoed  ftlong 

the  urachua.      Tli^  loDgituJionl  fibros,  taken  together,  couatitute  what  bu 
been  nniued  the  •Ittnttor  urirne  muaclo. 

The  Bo-cftlleil  circular  fibrea  form  a  thin  ftml  aompwhut  irregular  rotiaulateU 
layer  dutributeii  over  the  body  of  thii  blaiider,  having  various  appearincos 
in  ilifiurent  bbciders.  Their  rour^D  laay  in  general  be  looked  npon  a^  tra&s- 
verse,  but  for  the  moat  port  throughout  the  upper  two-thircls  of  the  bladder 
they  cross  one  anotlier  in  very  oblique  bonds  :  towarcU  the  lower  part  of  the 
organ  they  aasucne  a  more  oirculur  course,  and  upon  the  fandiia  sod  trigone 
form  a  tolerably  regular  layer.  Close  to  and  around  the  cervix,  iu  immudiata 
connection  with  the  prostate  in  the  male,  Ihey  densely  encirolo  the  uriBoe 
and  coaatitiite  what  has  been  named  the  sphviclei-  ocaiciE,  which,  howovor,  ia 
not  distinct  firom  the  other  fibres. 


ESS,  A.— Yiiw  or  fHi  MuHciiLia  Fibres  of  thb  Uladdbr  raoa  sinjaK  (aFUr 
PetligKw  and  from  Niitute).     j 

Od  the  riglit  side  tho  BapcrGcinl  fibres  are  abonii ;  OD  the  Icfl  tlie  deep  or  circnlar 
fibres  cliiefl;  bib  diBplajtU.  a,  od  tbe  ri^fat  aide,  the  iDcdlan  aod  must  superGuial 
bauds  of  the  lungiludiiiil  fibrris  in  which  n  slight  ifecussatiLin  or  fibres  is  seen  JadieitiDg 
Ptttigrev's  iuDgc&t  tigure-8  loops ;  ti',  thuse  divur^iog  somewhat ;  □",  the  lowest, 
which  pass  much  laore  obliqaeljr ;  the  attacbmeut  of  Lbs  fougitudiua]  Gbres  to  tbe  prostate 
is  shown  ;  on  tbe  left  bide  c,  Ibe  upper,  c',  tbe  middle,  and  t^,  tbe  loueat  set  of  circular  or 
deeper  fibres;  at  t,  t)ju  thkktHt  iiud  luust  traneitrse  scIk  uf  these  fibres  formiug  (ho 
■phinetei ;  />,  half  Ibe  prostate  Ivft  <iii  tht  right  side,  tbe  left  baling  bceureuioied  ;  »,  tho 
uruhuB,  ioto  whiuh  >auis  uf  tbe  luogitudical  fibres  are  seed  pmloDged. 

Pig.  CCS,  B.  — Viiw  or  tni  HoaeiLta  Fiaati  or  inr  BLXPi-Ka  rsoii  biqiko 
(ufter  Petligiew  and  from  Nature).     J 

Oa  the  right  ride  tbe  superficial  fibres  are  dispUfed  ;  un  the  left  the  deeper  fibres  of 
the  solas  kiud  or  iutertocdiats  fibres,  and  sf>nie  of  the  circular  fibres  ;  L,  b,  the  mL>diiiu, 
tn«M  saperficiol  and  etiungest  buixJn  of  longiluiliual  fibres  on  the  right  aide ;  !/,  the 
more  divorgiug  set  of  fibres  near  the  luiddle  of  tbe  bUdder  ;  />",  the  moat  divergent 
fibres  irhiob  eurrunnd  the  entrnnea  of  tbe  ureters  ;  on  tbe  left  side,  e,  c',  and  c".  indicate 
tbe  deeper  ciicuUr  fibti^s  [raaing  round  at  vsriooB  Levels  aad  crossing  with  tbe  dee|vi 
diverging  fibres  poatetiiiLly ;  s,  tbe  atost  Iransreise  fibres  st  the  neck  foriuing  the 
sphincter  ;  «,  Ure  urscbus  ;  ur,  the  uicters  ;  tbe  left  half  of  tbe  [irdslsta  hss  been  rr 
moved  to  riiaw  the  spbiacter ;  v,  part  of  the  right  vas  doferena  and  vesicula  aeminalis. 


DGO 
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The  third  ttrahim  of  fibres,  Ktill  more  deeplr  Bitiiat«d,  and  which  might  be 
termed  isttmiil  louKitudiis'i  '"^'^  fir»t  described  b;  Ellis,  who  distiu^iBbed 
it  as  "  submucciiiB. "  It  ia  very  deli ci»to,  and  its  fibres,  directed  loiigitu- 
dinully,  are  aontteted  in  a  rtguUr  manner  round  the  cftvity  of  tbo  bladiJer, 

The  reaearcbes  of  Pettigrew  (incluiliiig  an  elaborate  Bstivs  of  dissectioM 
presirvcd  in  tlie  Museum  of  the  Rojal  College  of  Surgeons  of  England) 
h.iTB  led  him  to  tba  conclusion  that,  with  few  esw'ptionR,  the  mu.'wuliu' 
fibres  of  all  the  strata  are  atTanRed  in  figure-8  loops.  Theao  loops  ara 
directed  towardii  tbo  apex  and  base,  and  be  regards  tbom  an  disposed  in 
four  pets  ;  ai]  anterior  and  a  postoritr  set  largely  lieveloped,  and  a  right  and 
>  luft  lateral  set  acceasory  and  loss  fully  dcveloj^ed  ;  and  they  are  ao  arranged 
that  at  any  one  upot  on  the  bladder  there  are  to  be  found  decussating 
groups  of  fibres,  which  may  bo  cliNtitigiiished  ta  longitudinal,  horizontal  or 
transverse,  and  oblique.  The  extremities  of  each  ligure-8  are  placed  on  one 
aspect  of  the  bladder,  and  the  point  of  decuiaation  on  the  opposite  aspect ; 
the  arraiigen^ent  being  thus  simitar  to  that  of  a  string  wound  in  figare-S 
loops  round  a  cjliuder.  In  each  pet  the  most  superficial  loopa  are  com- 
pressed lalomlly  and  elongated  from  above  downwards,  but  the  succeeding 
loops  as  they  bocome  more  deeply  placed  are  more  and  more  drawn  out  trans- 
Tersely  until  those  which  are  nearly  cii  cular  are  reached  ;  and  on  passing  more 
deeply  than  these,  the  loops  become  again  gradually  more  and  more  elongated 
nntil  tboFe  which  have  been  alluded  to  as  internal  longitudinal  are  arrived  at 
The  figuri-8  arrangement,  stated  by  Pettigrew  to  exist  in  all  the  groups,  ia 
most  dii^tinctly  seen  in  the  aiiterior  set,  which  may  here  be  mure  particularly 
alloded  to.  The  most  superScial  fibres  of  this  set  fi>nn  a  narrow  band  soma 
of  which  are  prolonged  on  tlie  uraohus,  while  otherw  pass  round  close  behind 
it<t  insertion  ;  their  dt'cutsatiou  takes  pl.ice  about  midway  between  the 
Bummit  of  the  bladder  and  the  urethra  ;  and  inferiorly  they  pais  forwards 
to  be  inperted  into  the  capsule  of  the  prostate,  the  posterior  surface  of  the 
pubes,  the  inner  border  of  the  levator  ani,  and  the  farcin  covering  the 
constrictor  urethra  muscle.      The  points  of  decussation  of  the  deeper  fibres 


Bg,  (167-  Pig.   667.— Trjw  o?  ibi  McaoDUH 

PmnEs  nr  the  BucriR  taox  thb 
LEVT  SiDK  infter  Tetljgrew  and 
from  Nstnre).     J 

The  nntonnr  and  posterior  super- 
£?ial  fibres  are  teen  ja  profile  mDainfr 
from  below  npnnrda,  onwsing  rath 
other  bj  their  divergence  on  the  siilm 
of  tliB  hiadder,  and  are  indicnicd  bj 
the  same  letters  as  in  Iho  prvHoiw 
figures  ;  at  c,  a  portion  of  the  anlerior 
Icingituditinl  filiTCR  has  been  remnred  so 
as  tu  oxpiMB  the  deeper  circular  fibres. 

as  they  become  more  horiEODtal, 

are  placed  lower  and  lower  dowu. 
The  fibres  which  cross  obliqiiely 
are  mo^t  eipauded,  and  embrace 
the  larger  parts  of  the  bladder, 
takiug  part,  on  the  posterior 
wall,  in  the  formation  of  the  eo- 
rcnlar  layer,  while  the  fibres  which  at  tbeir  decussation  are  more 
irixontsl  are  confined  to  the  regions  of  the  base  and  neck.      The 


I 
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whole  of  (he  mnscnlar  Tibres  around  the  prostate  and  prostatic  portion  of  the 
urathra  are  supposed  by  Pcttigrew  to  be  formed  by  the  lower  eitremitieB  of 
the  various  figurca-8.  The  jjauernJ  idea  of  this  figuru-S  arrauKi'tnetit  was 
first  suggested  by  Subalier,  hy  whom  the  more  marked  examples  of  it  are 
deEcribed  ;  but  it  haa  been  fully  elaborated  by  the  reeearchea  of  Fettigrew. 

A  BtroDg  muaciitar  bundle  already  alluded  to  pa»se»,  as  Khuwu  by  Ellis, 
with  its  cunvexity  forwards  betweeu  the  ttrmiuations  of  the  ureters,  con- 
tiuuoiiB  with  the  loDgitiidiual  fibres  of  these  tubes.  Other  fibres  meutioDed 
by  Morgngiii,  and  more  fully  described  uuder  the  name  of  the  "  muscles  of 
the  uretars"  by  Sir  C.  Bell,  pass  forirarda  from  the  ureters  towards  tho 
urethra  :  they  are  coosidered  by  Pettigrew  not  as  Bpecial  structures,  but 
as  a  part  of  the  general  arraugcmeut  of  fibres  In  that  part  of  the  bladder. 

On  the  muscular  arrangomeLts  of  the  bladder.  Bee  Pettigrew,  in  Phil, 
Triiu^  for  18GG  ;  Sabatier,  Ileoh.  ^uat.  et  Pbys.  sur  lea  AppareiU 
muHculaires  correspondanta  h,  la  vessie  ot  k  la  prostate  daua  lea  deux  aexas, 
1864  ;  and  in  Ueule's  Jahrbtricht  ;  ElUa,  in  Trans.  Med.  Chir.  Society, 
1856,  and  Demonatrationa,  3861. 

The  iTiutcular  cent  of  the  biH'Ider  furina  bo  irrcgnUr  a  corcring,  that  when  the  organ 
is  mauh  diatcnrled,  iatcrvaU  arise  in  which  the  walla  arc  very  tliin  ;  and  ahnntd  tLs 
iateriinl  or  mucoua  lining  protrude  in  any  spot  through  tlie  muscular  bundlci,  a  Kort 
or  hernia  it  produced,  which  may  go  on  increaj^in^,  «»  aa  t«  form  what  Is  callerl  a  vi'sicat 
eacouluH,  or  njtpfu/tiji  i:f>tic<B^  the  bladder  tbns  affci;tcd  bL-ini;  Lermcd  Bo^cutaleil,  i]_vper- 
trophy  of  the  mii^t'Dljir  fasciculi,  which  U  liable  to  occiu'  in  etricliirc  of  the  urcLlira  or 
other  afiTcction^  im|]ciUn^  the  la^uc  of  the  nfine,  gtvea  riao  to  tb[Lt  c^nJitiun  named  the 
/ofcicidatol  bladder,  in  wbic)i  the  interior  of  tlic  organ  U  marked  by  strong,  reticulated 
ridges  or  colarana,  with  intervening  depceaaiona. 

Next  to  the  muHcular  coat,  between  it  and  the  mucous  membrane,  but 
uiich  more  intimately  connected  with  the  latter,  is  a  well-marked  layer  of 
areolar  tiitsue,  frequently  named  the  allulai;  or  vatcidar  coat.  This  sub- 
Diucoua  areolar  layer  contains  a  largo  quantity  of  very  tint)  coiled  fibres  of 
elastic  tissue. 

The  mucous  membrane  of  the  blai.lder  is  soft,  BOiootb,  nnd  of  a  pole  rose 
colour.  It  is  coutitiuons  nbave  with  the  lining  membrane  of  the  ureters 
and  kidneya,  and  below  with  that  of  the  urethra.  It  adheres  loosely  to 
the  muscular  tissue,  and  U  thua  liable  to  bo  thrown  into  wrinkles,  eicept  at 
the  trigone,  where  it  is  conseiiueutly  always  more  even.  It  is  covered 
with  a  stratified  epilheliuoi,  the  particles  of  which  are  iL.termeJiate  in  form 
between  those  of  the  column.ir  and  tqnamous  varieties.  There  are  no  villi 
upon  the  veidcai  mucous  membrane,  but  it  is  proriilsd  with  minute  follicles, 
and  small  racemoee  glands  lined  with  culuiuuar  epithelium,  which  are  must 
abundant  in  the  vicinity  of  the  neck  of  the  bladder.  The  vesical  mticns 
(.-kceoriUng  to  Mandl)  is  alkaline,  and  appears  to  contain  alkaline  and  earthy 
piioap  hates. 

VauKia. — The  superior  veMeal  arttrics  proceed  from  the  remaining  pervious 
portions  of  ttic  hjpogaatri*  arteries;  in  the  atiult  thfj  appear  as  direct  branches 
of  ttiE  iuU-mnl  iliac.  The  ii\f<Tvir  vesical  arteries  are  usually  derived  from  tbe  anterior 
diviriiun  of  the  internal  ilinc.  f  n  the  female  the  ntorine  arteries  also  send  iir:inebcs  to 
Ihr^  bladdi^r,  Tbe  neck  and  hose  of  (he  oi^jan  appear  to  he  the  moat  va^nlur  giortlonn. 
The  iTiW  form  targo  pldnjo.-i  aronnd  the  n<!ck.  sides  and  bo^c  of  the  Idaddcr;  they 
eventually  pans  into  the  iiiternul  iliac  veinH.  The  lymphiilkx  fulluxr  a  similar  conrsc. 

Tbe  nri-i.'fi  are  derived  partly  from  the  hypogssTiie  pleins  of  the  sympathetic,  and 
parlly  from  the  sacrai  plexus  of  tbe  cerebi'oapiiml  ajslcm.  The  fonner  are  fl.iid  to  lie 
cliiclly  distriboted  to  the  upper  part  of  the  bladder,  wllilst  the  spinal  nerves  may  be 
traced  more  tUreciIy  to  itii  neck  and  boiC. 
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The  urothra  ia  &  membranous  tube  dirocled  in  the  modian  line,  first  verti- 
cally and  tlien  from  behind  forwiirds,  bonenth  the  arch  of  the  piiboa,  in 
which  Bituation  it  opeua  in  the  femnlo  into  the  viilca,  nhile  iu  the  mn^Ie  it  is 
enclosed  iu  the  spoujiy  subatance  and  prolonged  Iwuentli  the  corpora  caver- 
nosa peiii!>.  Iu  the  female,  it  serves  Fimj>ly  as  the  excretory  poHftage  for  tha 
urine  ;  ia  the  male,  it  conducts  also  the  Eemiunl  fluid.  The  detailed 
anatomy  of  the  male  and  female  urethra  will  be  given  with  that  of  tha 
organs  of  generation  of  the  respective  aeies. 

ORGANS    OF    GENERATION. 

TBB    MAI^   OBOANS    OF    OENERATION. 

The  male  organs  of  generation  include,  together  with  the  ictta  and  tlelr 
proper  exerdonj  apparatus,  a  aeries  of  structures  which  for  coiivenieneo 
maj  be  considered  first,  as  they  are  closely  connected  with  the  urethra. 
I  Thus,  at  its  commEucemeut  the  urethra  pus&cs  through  the  prostate  gUinil, 
and  theca  it  receives  the  excretory  ducts  of  the  testes  and  vesiculte  semi- 
Dales  ;  emerging  from  the  prostiito,  it  traverses  the  layers  of  the  subpubic 
fascia  supported  by  muaclea,  and,  becoming  copiouely  surrounded  with 
the  erectile  tissue  of  the  corpns  spougioauro,  is  pierced  by  the  ducts  of 
Coxejjcr's  gUiida,  and  afterwards,  in  conjunction  with  the  corpora  cavernosa, 
enters  into  the  formation  of  the  penis. 

THE  PROBTATI  CILAND. 

The  prosUiir  gtavd  is  a  firm  glandular  body,  somewhat  resemblint;  a 
chestnut  in  thupe  and  size,  which  supports  the  neck  of  the  bladder  and 
encloses  the  commencement  of  the  urethra  :  it  is  pliced  in  the  pelvic  cavity, 
on  the  deep  aspect  of  the  subpubic  fascia,  and  rests  upon  the  rectum.  It 
bsB  the  form  of  a  flattened  cone  with  its  base  iu  coutuct  with  the  bladder, 
and  cut  obliquely,  so  that  its  posterior  or  rectal  surface  is  much  larger  than 
iti<  anterior  or  pubio  surface.  It  usually  meaaures  about  an  inch  and  a 
half  across  at  its  widest  part,  an  inch  and  a  quarter  troia  its  base  to  its 
apex,  and  nearly  an  inch  in  depth  or  thickness.  Its  ordinary  weight  is 
alMut  sis  drachms. 

I'he  anterior  or  pubic  snrfnce  of  the  prostate  ia  fattened  and  marked 
with  a  slight  longitudinal  furrow  ;  it  is  about  half  an  inch  or  rather  more 
from  the  pubic  sympbyBiB,  and  there,  as  well  as  the  sides  of  the  gland,  is  cou- 


Fig.  ess. 


Fig.   eas,— TawaVBEBE  Biciioh  of  tbm  Ttot- 
TiTE  Qlaxd  turduqIi  tiih  Midhli. 

ti,  the  nrcthm,  into  which  the  cmioeDoe  of  the 
ratint  gslliuaginlB  rises  from  lielow ;  i.lfae  sinoi  po- 
cularJB,  cut  throDgh  ;  d  t,  the  cjicatatorj  da«1a ; 
m,  supcrinrlj,  tlie  ilcep  sphincter  mnsculai  Gbrca  ; 
m,  lover  ilown,  inteneutiug  niueculor  l>ni]'lB  in  the 
lateral  loliea  of  tho  proatale  ;  p,  ji,  glnnilDlftr  inb- 
Btance. 


nected  to  the  pubic  arch  by  the  reflexion 

of    the     pelvic    fascia,     which  forms     tho 

■"ho-prostatic  UgnvicnU    or    aiifrrior   tujame-nts   of  the   bladder.      Tlw  poft- 

ior  or  rectal  surface  is  smootb,  and  is  marked  by  a  slight  depression, 
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or  by  tvo  groovos,  which  meet  in  front,  uid  (Mrregpond  with  the  course  of 
the  semlnid  ducts,  as  well  as  mark  the  limitH  of  the  lateral  lobea  ia  this 
Bititation  :  it  U  in  close  apposition  with  the  rectum,  immediately  in  front 
of  the  bend  from  the  midillo  to  the  lower  or  anal  part  ot  that  viacus, 
where  the  surface  and  posterior  border  of  the  gland  can  be  felt  by  the 
Gnger  introduced  into  the  inteetiiie.  The  sides  are  convex  and  prominent, 
and  are  covered  by  the  auterior  portions  of  tho  levatorcs  ani  muscles,  which 
pass  back  on  either  side,  from  the  gymphyNis  pubis  and  aoterior  ligameut 
of  the  bladder,  and  embrace  the  sidea  of  the  prostate.  This  part  of 
each  levator  &ui  ia  oocaaionally  separated  from  the  rest  of  the  muscle  by 
areolar  tissue,  and  baa  been  named  ttoafur  prosMit.  The  base  of  the  glaud 
is  of  considerable  thickness,  and  ia  notched  in  the  middle  :  its  apes  ia 
turned  towards  the  triangular  ligiLtnent.  As  already  Htated,  the  prostate 
encloses  the  couimeucoment  of  the  urethra.  The  canal  runs  nearer  to  the 
upper  than  to  the  under  aiirfaco  of  the  ghtnd,  so  that  in  general  it  is  about 
three  Unes  distant  from  the  former  and  four  or  five  from  the  latter  ;  but 
it  frequently  varies  greatly  in  thl-i  reKjwct.  The  prostatic  portion  of  the 
uretlira  is  about  an  inch  and  a  quarter  !c)ng,  and  is  dilated  in  the  middle  ; 
it  ooutaiuH  the  verumontanum  and  the  opeuitign  of  the  seminal  and  prostatic 
ducta,  and  will  be  afterwards  more  particularly  described.  The  common 
•emiiiiU  ducts,  which  paaa  forwards  from  the  vesiculie  souiiiiales,  also  traverse 
the  lower  part  of  the  prostate,  enclosed  ia  a  special  canal,  uid  opeu  into  tha 
urethra. 

Fig.  606. 


Pig,  689. — LgtroiTDimtil  Memin  Skotiph  or  ihe  lower  part  ur  tnm  BiiDDgs 
*.tD  PbosuTK  Qlasu  (ufter  E.  U,  Weber). 

i>,  inner  mitme  nf  tbe  urinarj  I:ladr1cr  ;  ur,  opening  of  the  right  nreter,  from  vbich 
a  slight  elevation  raas  <lovn  to  the  n(ck  of  the  bUJiler  |  p,  Dfiper  part  o!  the  proaUI«  ; 
j/,  the  Hi»-caIliTd  iniddlii  lobe  ;  p\  tbc  right  Lateral  lobe  ;  u^  tbc  utriclo  or  Riniu  pdcoUris  : 
d,  tbe  right  ujacnl&tor;  dact;  vii,  TudnFercna;  ci,  veaicnU  semumUs. 


This  gland  is  usually  described  as  ounsisting  of  three  lobes,  two  of  which. 
placed  latoially  oud  Mparatud  behind  by  the  posterior  uotch,  are  of  eqiu 
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size  ;  tbe  tbitd,  or  midiile  lobe,  is  a  nnallcr  roimiled  or  tjiLingiilar  masi, 
intiiDiitelf  connected  with  the  other  two,  and  fitted  in  betweeii  tliem  on  the 
imUer  aide,  lying  imnieiliiitelj  beutatli  the  neck  of  the  bladdt^  iiDd  the 
adjacent  part  of  tbe  urethra.  Tliia  third  lobe  is  exposed  by  turning  donn 
the  fieniinul  Yi^aicles  mid  duct!!,  between  which  and  tbo  cervix  vesiea:  it  is 
placed  ;  being  in  fact  the  port  of  tlio  gland  contaiueil  betwoun  and  behind 
tho  grooves  or  fissures  by  which  tbo  ejiculatory  ducts  reach  tho  urethra. 
The  ieporation  between  Ihuse  lobes,  which  is  littlo  uiarkod  in  the  nnturAl 
statti,  becomes  often  much  more  fLppArent  in  diseuHo. 

Slrvr.lure. — Tbe  prostate  is  encloseil  in  b,  deiiiio  filiroiis  coat,  which  ii 
oo&tiniioua  with  the  recto-Tesiciil  fn-^cia,  »nd  with  the  posterior  layer  of 
the  trinui^ular  ligament,  and  is  rather  difficult  to  tear  or  cut.  AJamt! 
Uc9crlbes  the  fibrous  capsuio  as  divisible  into  two  layers,  between  which 
the  prostatic  plexus  of  veins  is  enclosed.  Tbo  prostrite  is  a  highly  mosculM' 
organ  ;  its  extemftl  coat  contains  iiumeroua  plain  fibres  ;  witliiii  the  proper 
glandular  structure,  which  lies  somewhat  Euperfict.-illy,  there  is  a  strong 
laytr  of  circular  filjrea  continuous  posteriorly  with  the  sphincter  veaiae. 
Ellis  finds  that  these  muscular  fibres  not  only  join  behind  with  the  circiilHr 
fibres  of  the  bladder,  but  .ire  continuous  in  fioiit  with  the  tliiu  layer  hereafter 
described  ai^und  the  membrauous  part  of  the  urethra  ([>,  0(i2),  According 
to  Piitligrew,  tbe  muscular  fibres  of  the  prostate  are  the  lower  itarts  of 
figuro'8  loops,  which  spread  tuperiorly  on  the  bladder.  Tbe  substance 
of  tho  glund  is  spongy  and  more  yielding  ;  its  colour  is  reddish  grey,  or 
Bometimea  of  a  lirownish  hue.  It  cousists  of  numerous  sniidl  follicles  or 
ternjinal  Tcsicles  opening  into  elimg:itud  cauiUs,  which  unite  into  n  smaller 
nuiubor  of  excr<-tory  dnctf.  Tbeso  appear  either  as  pores  or  a.t  whitish 
streaks,  according  to  tbe  way  in  which  they  are  exposed  in  a  section,  Tho 
epithelium  in  iho  re>iculnr  trmiioations  is  thin  and  squamous,  whilst  in  the 
canals  it  is  columnar.  The  capillary  blood-vessels  spread  out  as  in  other 
similar  glands  on  the  ducts  and  clusters  of  vesicles,  and  the  dificrcnt  glan- 
dular elements  are  united  by  areolar  tissue,  and  supported  by  processes  of 
tlie  deep  layer  of  the  fibrous  capsule  (Adams),  The  ducts  open  by  from 
twelve  to  twenty  or  more  orifices  upon  the  floor  of  the  urethra,  chiefly  in 
tlie  hollow  on  each  side  of  tho  verumontaunm  (p.  9S3), — (Adams,  Cyclop. 
of  Anat.,  vol.  iv.,  p.  147  i  Ellis  and  Pettigrew,  ri:ferred  to  at  p.  051). 

Vasclt  and  Iftrra. — The  prostate  is  supplied  by  branches  of  the  resicul, 
hiemorrhoi'lal,  and  pudia  arterxrif,  Itt  vi>iiis  form  a  plexns  round  the  sides 
and  base  of  the  gland,  which  is  highly  dorolopeil  in  old  subjects.  These 
veins  communicate  in  front  with  the  dorsal  vein  of  the  penis,  and  behind 
with  brnnobes  of  tbo  iuteriial  ili.ic  vein.  According  to  Ad.imn,  the  lym- 
phalics,  like  llie  veins,  are  seen  ramifying  between  the  two  layers  of  the 
hbroos  capsule.      Tbe  nerves  are  derived  from  the  hypogastric  plexus. 

Pfon/nfi^  tltti'L — This  Is  mii^  with  the  Himlnal  fluid  daring  emUBieii;  as  obtniDo] 

Train   Ibc  biimon  prostate  toon  after  ilciith,  it  lut.^  a  milky  oxpccC.  ubidi  i^  DM^ribcd 

by  Adnros  to  the  idiniiliirp  of  a  Urge  number  of  c|)itbelial  rells,  and  be  Ibinksit  priv 

bnblc  ibnt,  us  dJHfh.irgcd  during  life,  it  is  more  tranB)mr(;nt.    Acconttug  to  Lbe  inme 

I'bscrvcr,  lbe  prostatic  fluid  bus  an  ai'id  renrlion.  and  presents,  uniier  Ibc  micrnai-opc, 

numerous  mclecules,  cpitbclial  particles  bulb  Equauions  and  cobimnsr.  and  gnnulnr 

nuclei  about  j^^,  inch  in  diameter.    As  ngc  advances,  lbl»  glnnd  is  dispowd  ia  becoroo 

enlarged  ;  and  il.'t  duett  often  cr]nt.-iin  Fmnll  round  cncrcliouR  of  lamiuateil  appear- 

Ancc.  and  var\  iu^  fmni  a  small  size  up  to  that  of  a  millet  seed  ;  Lhcy  sometimes  run- 

^ul>t>nate  of  lime,  but  aro  principsHy  composed  of  auiuial  matter,  nhicb  in  hompj 

I  appears  lo  he  cntlrcl  v  iimjlaceeuM,  in  others  albiimiuins,  and  more  fre<jocn[]y 

'axid  cliariiclcr.  (Virchow'i  Cellular  rutbolripj,  bj  CImuce,  p.  adB.) 


^^^^B  FORU  OF  THE   PENIS.     INTEGU:iIEXTS.  MS 

^^^^^^  THE  PENia, 

The  peuia,  which  supports  fba  greater  part  of  the  urethra  iu  the  male, 
is  conipoBsd  priuciptLilf  of  an  erectile  tia^ue,  arrangeJ  in  miLSBes  vhioh 
occupy  three  long  and  nearljr  cjliiidrical  compartmcuts.  Of  thene,  two, 
named  corpura  citremoan  pcnia,  placed  side  bf  aide,  fonii  the  principal  pnrt 
of  the  organ,  whilst  the  other,  aituated  beneath  the  two  preceding,  sur- 
rounds the  cannl  of  the  urethra,  and  is  named  corput  eavemosum  ureUiroi  or 

The  penis  i9  attiiohed  behind  to  the  front  of  the  pulies,  nud  to  the  pubic 
arch,  b;  what  is  tanned  the  root ;  in  front  it  ends  in  an  enlnrgemi?nt  iiami^d 
the  ijlans,  which  iu  stractiirallj  coutiauom  with  the  corpus  apougiusum.  'Hie 
intermediate  portion  or  l-Wy  of  the  penis,  owing  to  the  relative  position  of 
its  three  compartmouts,  has  three  somewhat  flatteneil  sides,  and  thrt« 
rouuded  borders  ;  its  widest  side  ia  turned  upwards  and  forvrartls,  and  in 
Darned  the  don»ja.  The  gtant  penis,  which  is  slightly  aompro.'wed  nlwTe 
and  below,  presents  at  its  extremity  a  vertioal  Bssuro,  the  external  oriSce 
of  the  urethra  ;  its  base,  which  is  wider  than  the  body  of  the  peuis,  is 
hollowed  out  below  to  receive  the  narrowing  extremities  of  the  corpora 
cavernosa  ;  its  border  is  rounded  and  projecting,  and  is  named  the  eornun 
glatidi',  behind  which  is  a  ooustriction  named  tho  cemix ;  the  posterior 
boundnry  of  the  glaua  thus  nii\rked  off  passes  obliquely  down  ou  each  aide 
of  the  under  surface,  and  ends  behind  the  urethral  o|iening,  iu  a  median 
fold  of  skio,  named  the /ni°iiuin, 

The  iiiftjunirii '». — ^The  iutegunient  of  the  penis,  which  is  continued  from 
that  of  the  pubea  and  scrotum,  forma  a  simple  investmunt  as  far  as  thu 
iieok  of  the  glann.  At  this  part  it  loaves  the  surfat'o  and  in  doubled 
np  in  a  loose  cylindrical  fold,  constituting  the  jirepuet  or  fureakin.  Tha 
inner  layer  of  this  fuld  returns  to  the  penis  behuid  the  cervix,  (there  it 
is  firmly  attached  ;  and  the  integument  becooiing  thus  again  adherent,  ia 
continued  forwards  over  the  corona  and  glaus,  as  far  as  the  orilice  of  the 
urethra,  where  it  meets  with  the  mucous  membrane  of  the  urethra,  aud 
behiud  that  oriQoo  forms  the/riEimm  of  the  prepvee.  Upon  the  body  of  tbe 
penis  tho  akin  is  very  thin,  entirely  free  from  fat,  and,  eioeptin^  at  tha 
root,  from  hairs  also  ;  in  these  ritspL't'ta  dilfering  remarkably  from  that  on 
the  pubcs,  which  is  thick,  covers  a  large  cushion  of  fat,  and,  after  puberty, 
b  besot  with  hairs  :  the  skin  of  the  penis  is  moreover  very  movable  and 
dLitensible,  and  is  dark  in  colour.  At  tha  free  margin  of  the  prepuce  tha 
iut«gumeut  chnngea  ita  character,  and  approaches  to  that  of  a  mucous 
membrane,  being  red,  thin  and  moist.  Numerous  sebaceoua  glands  are 
collected  round  the  cervix  of  tha  peni*  and  coronn ;  tbey  are  named  the 
g!ni«h  of  Trjioit  (glandulie  odoriferie).  Thuir  secretion  h.is  a  peculiar  odour, 
and  was  formerly  supposed  to  oonstituto  the  white  suwyiifi  pritpulii,  which 
tends  to  collect  beneath  the  foreskin;  but  that  »ubstauce  consists  princi- 
pally of  epithelial  cells  cast  from  the  opposed  cuticular  surfaces. 

Upon  tho  surface  of  the  glans  penis  the  integument  a^in  changes  its 
character;  it  coa'^ea  to  contain  glands,  but  its  papilira  arc  highly  developeil 
anri  extremely  sensitiTe,  and  it  adheres  most  intimately  and  imtnovobly  to 
the  spongy  tissue  of  the  glatiB. 

Beneath  the  skin,  on  the  body  of  tho  penis,  the  ordinary  superficial  fnacia  la 
very  distinct ;  it  is  continuous  with  thatof  tho  groin,  and  also  with  thedartoid 
tissue  of  the  scrotum.      Near  the  root  of  the  organ  there  is  in  front  a  d' 
band  of  fibro-elastic  tissue,  named  the  aa-*pejitary  liyataent,  lying  oiiiC 
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the  fibres  of  the  aupcrScitJ  fascia  ;  it  in  trianguUr  in  form  ;  one  edge  is 
free,  another  is  counected  with  the  fore  ptirt  of  the  pubic  symphfiia,  anil 
the  third  with  the  tluritulu  of  the  penis. 

The  integuuients  of  the  penis  are  svipplied  with  blood  by  branches  of  the 
doraal  artery  of  the  peuia  and  eiterual  pudic  ;  the  veins  join  the  donal  and 
extemnJ  pudic  feiiia.  Their  nerves  are  entirely  derivud  from  the  dorutl 
bnuicJies  of  the  pudic  nerves. 

THE    CORPOBA    CATEBHOSA. 

The  etyrpora  eavemosa  form  the  principal  part   of  the  body  of  the  penis, 

and  chiefly  deti:miine  iU  form  and  conaiatence.  They  are  two  cylindrtcul 
bodies,  placed  sida  by  side,  flatteoed  on  their  median  aiipecta,  aitd  closely 
united  and  in  pari,  blandod  together  along  the  middle  line  fur  the  anterior 
three-fourths  of  their  length  ;  whilst  at  tho  back  part,  in  contact  with  the 
symphysis  pubis,  they  separata  from  each  other  in  form  of  two  bulging  and 


Fig.  670.  Fig.  670.— KuoT  or  thi  Firi*  ATtiCRKi> 

TO    Till    U:iiti    or   Tm   rvsKS   mo 

IsoiiiuK  (frum  KoMt).     | 

a,  a.  KXetvrkUic  urinBC  mnKli?  nivenag 
ihs  bulbot  lbs  spungy  bodjof  lhcun;llir4, 
%hich  presenLa  at  f,  postoriorlj.  a  Eueiiiaa 
uatdh  ;  6,  6,  anterior  ilipfl  of  thu  miude 
or  bulbo-cavfmosi ;  e,  c,  crura  of  tlie 
penis,  prFBenting  aa  oval  diUtatlon.  jt,  or 
bulb  «f  tbe  oorpus  cavenioduiu  ;  d,  d, 
ercctoren  (lenii  ii]usdeB;/,  corpaa  ipoa- 
gioauoi  uretiirffi. 

then  tapering  processes  named  crura, 
which  extend  backwards  attached 
to  the  pubic  and  ischial  rami,  and 
invented  by  the  erectores  penis  or 
ischio-cavemosi  muscles.  Imme- 
diately behind  their  place  of  union, 
tbey  are  slightly  enlarged,  so  ae  to 
form  what  are  named  by  KoL>«lt 
the  drifts  of  the  corjxira  cartrnoin, 
parts  which  attain  a  much  greater 
proportionate  development  in  Bomo 
iliiadruppds.  Ill  front,  the  corpora 
cavernosa  arc  clDSoly  bound  toguther 
into  a  single  rounded  extrcmit]',  which  is  covered  by  the  glaus  peuia  and 
firmly  connocted  to  its  base  by  fibrous  tissue. 

The  under  surfnoe  of  tho  united  cavernous  bodies  presents  a  longi- 
tudinal groove,  iu  which  is  lodged  the  corpus  spongiosum,  containing  tJie 
greatest  part  of  the  canal  of  the  urethra.  The  upper  or  anterior  sorfoce  is 
also  tnarked  with  a  slight  median  groove  for  the  dorsal  vein  of  the  penis, 
and  near  tho  root  is  attached  to  the  pubes  by  the  Buapensory-liganient. 

Siructiirc. — The   modiau  septum  between  the  two  corpora  cavernosa  is 

thick  and  complete  behind  ;   but  fcrther  forward  it  boeomea   thinner,  and 

»ni[>erfeelly  Beporaten   their  two  cavities,  for  it  presonte,  particularly  towards 

the  anterior  eitroinity,  numoious  clefts,  extending  from  the  dorsal  to  tho 

untbrai  edge,  anil  adiuiltiug  of  H  fcM  commuuicution  between  the  crootila 
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tissue  of  the  two  siJen.  From  the  liireetion  of  tBe'e  Blxts,  tLo  intcnneJiate 
whito  portiout  of  the  soptiim  nre  mnde  to  resemble  iu  arrHugemeDt  the  teeth 
of  a  comb,  aud  hence  it  is  named  sfpttim  peclinifontu. 

The  eiterual  fibrous  investuient  of  the  lutvetnous  structure  in  white  and 
dense,  from  half  a  line  to  a  lino  think,  and  very  strong  and  ulastic.  It  is 
composed  for  the  moat  part  of  longitudinal  bundles  of  Bhining  widte  fibres, 
with  numerous  well-developed  elastic  fibres,  enclosing  the  two  corpon 
cavernosa  iu  a  comiiion  covering  ;  but  iutenial  to  this,  in  each  compartment, 
ia  a  layer  of  circular  fibres,  which  outer  into  the  formatiou  of  the  septum. 
(J.  Wilson  and  Ellia.) 

From   the   interior  of  the  fibrous  envelope,  and  from  the  sides  of  ths 
septum,   uumerouB   lamellie,   bauds,  and  cords,  composed   of  au  oxtunsiblo 
fibrous  tissue:,   and  named  hiibtcalm,  fosa  inwards,   and  ruu   through  and 
across   the   cavity  in   all  directions,    thiis   aub- 
dividiug  it  into  a  multitude  of  iutersticen,  and  Pig-  671. 

giving  the  enllie  structure  a  spongy  character. 

Fig.  Sil. — Taix9VEitsF[  Section  ot  tub  Fsiis  ih  ths 

DlaTIKIiED    STATE. 

The  iale^mfQt  ia  reprmienlfJ  as  surroDntling  tlie 
deeper  {arts  ;  Lhp  erccltle  ttaaoe  occupjing  the  corpora 
caTGi'nofia  am)  Llie  Kptam  pcctinironue  d^aoendipg  be- 
twpcD  then  luMliea  i  f,  pluceii  on  the  Hection  of  the 
■(Hiiigj  IhhIj,  mvka  tLe  uritUin  ia  iWe  funa  at  H  traa>- 
Tem  siiti  1',  tlic  eini^le  diirsnl  ma;  a,  the  dursal 
artery,  auJ  n,  tlia  Dcrt«,  of  one  side. 

The  trabecula,  whether  laroelUform  or  cnrd-lito,  are  larg.>r  and  atronger 
near  the  circumfureiice  than  along  the  ceutra  of  each  cavernous  body,  an<l 


Pig.   e72, — PiiRTinii    OF   ins  Pig.  fl73. 

EuEorrts   Tisacji    or    tiis 

Cares  CiVKRBlPSUlI  JIIH- 
RlrlBD,  SHOWIsa  tllK  AjlBO- 
1,1b.     ST»DUrUIlK        tVU      TUB 

VieonLiR  UiBTaiBitTlos 
(from  J,  Muller). 

a,  ■  small  niterj  inpport^d 
hy  the  Ur;;er  LcbLcouIik,  and 
brunohing  out  oa  ol!  nide*  ;  c, 
tlic  tenJril-likc  nrtcrini  tufla 
or  lielicioB  arteriei  of  Miiller  : 
d,  Die  areolar  structure  farioed 
by  the  finer  tml-eonLe. 

theyal'obeorae  gmdually 

thicker  towards  tbo  crura. 

Tlie  interspaces,  cnuverfiely, 

are   larger  in   tho   middle 

than     near     the    surface  ; 

thuir  long  diami'ter   in,  in 

the  latter  situation,  plac<»l 

trauavvraely  to  that  of  the 

penis ;    and  they   become 

larger  towanja   tho   forupikrt  of  the  peuia.      They  are   lined   by  a  layer  of 

squamous   epithalimn.      The  trabecul.o   contiiu  the  ordinnry  white   fibroi— 

tissue  and  flue  ebistlo  fibres,  toyothcr  with  palu  muscubr  fibres,  arteriei,  ■ 
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uerTM.  Ttio  muftciitiir  tiaeiie  is  much  more  aburidaut  iii  the  peub  of  some 
nuimals  Ihao  iu  uiui. 

The  inter- tiabeciiUr  spates  form  a  labyrinth  of  iiit«roonimuiiicatittg 
veDoiiB  arcolie  diviiled  by  tlio  tmbDCular  tissue.  The  spaces  of  the  twu 
BtdeB  couunnuic^ile  freely  through  the  septum,  especially  in  frout.  They 
I'eturii  thc^ir  blood  partly  by  a  s«ri«t>  of  brauohoB  wkiull  eacnpe  between 
the  corpum  cavurnoBa  and  the  corpus  gpont^osum,  and  whii:h,  kccompauieil 
by  veins  from  tbe  latt«r,  mount  on  the  sides  of  the  penis  to  the  vona 
dntmlia,  pnrLly  by  short  Toiiis  issuing  at  the  upper  surface,  &ud  imme- 
dialely  juining  tho  dorsal  vein,  but  princi[mlly  by  voina  pssaing  out  near 
the  root  of  the  [Kinis  atid  joiniu^  the  pi-ottatic  pleins  and  puduudiJ  Tetus. 
According  to  Kobelt,  there  nre  also  communications  nith  the  cutuiiMius 
veins  on  the  abdomen. 

The  arteries  of  the  corpora  cavernosa  are  branches  of  the  pudic  artery. 
Tbe  proper  ciivemous  arl«riea  (profundtt'  [K'liia),  riglit  and  left,  supply  thtim 
cbii'&y  ;  but  tbe  dorrol  utt(>ry  of  the  penin  also  »<enilB  twigs  through  the 
fibrous  shcatli,  alotjg  tbe  upper  surface,  ei^iwcisliy  in  the  fore  part  of  tho 
penis.  Within  the  caveniouB  ti^iuv,  the  numerous  branchy  of  aitericB  are 
Bup]>ortcd  by  the  trabecule,  in  the  middle  of  nhich  they  run,  and  tcnuinate 
ju  two  modus  ;  some  of  tbem  ."iubdiriding  into  branclies  of  capillacy  tninnte- 
iieSB  which  open  into  tlin  iiitertrubecular  spaces  ;  while  othera  form  tendril- 
like  twigs  which  project  into  the  spoces,  and  end  in  curliug  dilated  eiti«- 
mitios — the  kelkine  aiierka  of  J.  Miiller,  somutimes  singly  and  eomt^timea 
in  tuftH.  The  extremity  of  each  curled  dihitatiou  would  appear  to  be  bound 
down  by  n  smalt  fibruua  band,  which  according  to  Henle  ii  nsually  solid, 
but  is  ^d  by  Kulhker  to  contain  a  capiltary  continuation  of  the  blood- 
Fig.  fl73.— OxB  OF  TBS  Torrs  coimiiiiMa  a  Hkuoisi  Artest 
kuHE  luouLT  aAOsttitD  (hum  J.  Uiiller). 

The  tuft  is  rei>[«aeuled  u  projecting  into  ibe   eSTity   of  a 

Toin. 

vessel  The  helicine  artorieii  are  most  abundant  in  tlie 
posterior  pait  of  the  corpora  caveiiiosa,  and  are  found 
iu  the  corresponding  part  of  the  corpus  spont'iuaiiDi 
idso  ;  but  they  have  not  been  mou  in  the  gluna  pc-jiiB. 
They  are  most  distinct  in  mati,  but  are  not  coiistiiut  in  auimahi,  ao  that, 
whatever  may  be  their  use,  they  do  not  npiioar  to  bo  easeutial  to  the  proceas 
of  erectiuu. 

cuKPVS  SPONOIOSL'U, 

The  corpus  rpongio*^^flt  vnthrar  rommencea  in  front  of  the  triaiigolar 
HgEunent  of  the  [lerineum,  Ijctween  the  diverging  crura  of  the  cornom 
cavernosa,  and  somowliat  behind  their  point  of  junction,  by  an  enlarged  and 
rounded  extremity  named  the  Imlh.  It  exteuda  forvrarda  as  a  cylindrical 
or  Bligbtly  tapering  body,  lodgoil  in  the  groove  ou  the  luider  side  of  the 
united  cavernous  boilie",  as  far  us  their  Hunt  anterior  eilrcmity,  ovtr 
which  it  eipands  ao  as  to  form  tho  glaiia  peuia  already  described. 

The  po^teiior  bulbous  eitremity,  or  bvlb  of  tlic  vrHhra,  variia  in  aizo  in 
'Iffrrent  mibjecta.  It  receives  au  investment  from  tho  triangular  liguDeut 
1  which  it  reatH,  and  ia  embraced  by  the  accelerator  urino!,  or  bulUt. 
ivernoaus  niiisele.     Iho  posterior  ortremity  of  the  bulb  eihibils,  more  or 
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less  diitiiiotly,  n  nubilivinion  iuto  two  lateral  portions  or  lobca,  separnteJ  by 
a  iditiht  furrow  on  the  surfnce,  aud  by  n  Blender  fibrous  purtition  nithin, 
vrbiah  cxtcixls  for  a  short  dietniice  furwanlH  ;  in  early  infancy  this  is  more 
moirkis].  Tt  is  above  thia  part  that  the  urethra,  baviii);  pierced  the  tri- 
angular ligament,  enters  the  bulb,  nurrouuded  ohlli^uely  by  a  portiiin  of 
the  S[K>ngy  tissue,  named  by  Kobelt  the  ctrlUciihit  l/ulbi,  from  which  a  Uyer 
of  venous  erectile  tissue  passes  back  upon  the  membranous  ptirtion  of  the 
urethra,  aud  also  upon  the  prD<>tatic  part,  to  the  neck  oF  the  bladder,  lyiug 
closely  beneath  the  mucous  membrauc.  At  first  tlis  urethra  ifl  nearer  the 
nppcr  th;in  tlie  lower  part  of  the  corpus  spongiosum,  hut  it  soon  gains  and 
coiittnnea  to  occupy  the  middle  of  that  body. 

Slrticlii:-e. — This  ia  esaeutially  the  same  as  that  of  the  corpora  caver- 
nosa, only  more  deUcate,  or  with  a  much  leai  quiintity  of  the  librous 
trabecular  struuture.  Like  the  corpora  oavemoS:i,  it  h  distended  with  blood 
during  eioctiou  ;  but  nuvur  aotjuiras  tlio  same  liarUness.  Tlio  outer  fibrous 
tunic  is  moch  thinner,  is  loss  white  in  colour,  aud  contains  more  elastic 
tissue  ;  the  areola  are  smaller,  aud  directed  for  the  most  p-irt  with  ihcir 
long  diameter  corresponding  to  that  of  the  penis  ;  the  trabeculic  are  finer 
and  mure  equal  iu  size;  and  the  veins  form  a  nearly  uniform  plexus 
botweun  them  ;  in  the  glaiis  the  meshes  of  this  plexus  are  smalleaC  and 
moat  anitorm.  Immediately  surrounding  the  canal  of  the  nretlira,  and, 
again,  foimiii"  part  of  the  external  ooat  of  tlie  spongy  substance,  there 
are  plnin  muscular  fibres,  which  are  ooiitinuous  posteriorly  with  ttioKe  of 
the  bladder.  Tho  heliuiiie  arteries  are  found  iu  the  spongy  body,  exfopt- 
ing  in  the  jwirt  which  forma  the  glans  penis.  A  considerable  artery  derived 
from  the  iutt>rnal  jiuJio  enters  the  bulb  on  cacti  side,  and  supplies  the 
gruaUir  pai't  of  the  spongy  body,  sending  branctiea  as  far  as  the  glaus  peiti!>, 
which,  however,  is  chiefly  supplied  by  the  arteria  domalis.  Besides  these, 
Kobelt  describes,  as  constautiy  present,  another  hut  much  smaller  branch  of 
tho  pudic  artery,  which,  he  says,  enters  the  bulb  on  the  upper  surface,  about 
au  inch  from  its  posterior  extremity,  and  ru'is  forwards  in  tho  corpus  spongi- 
osum to  the  glan^  Veiiti  issu9  from  the  glans  and  adjoining  part  of  the 
spongy  body,  to  end  in  the  vena  dorsalis  penis  ;  those  of  the  rest  of  the 
spou'^y  body  for  the  most  part  pass  out  backwards  through  tho  bulb,  and 
eiid  in  the  prostatic  and  pudio  veuoiia  plemaei :  some  emerge  from  lieneitli 
the  corpora  civernoBa,  anastomose  with  their  vein*,  and  end  partly  iu  the 
cutaneuuH  venous  system  of  the  penis  and  scrotum,  and  partly  iu  the  pudic 
and  obturator  veins. 

The  lymphatica  of  the  penis  form  a  dense  network  on  the  skiu  of  t!is 
^lana  aud  prepuce,  and  aiaa  underneath  the  mucous  lining  of  the  urethra. 
They  terminate  chiefly  in  the  inguiu^d  gl.tnds.  Deep-aeatcl  lymphatics  are 
also  described  as  issuing  from  the  cavernous  and  apongy  bodies,  and  passing 
under  the  pubic  arch  with  the  deep  veins,  to  join  the  lymphatic  plexuses  iu 
the  pelvic 

The  HSTBCs  of  tho  peuia  are  derived  &oni  the  pudio  nerve  and  from  the 
hypogaitrie  plexus  of  tho  sympathetic  (pp.  (171  and  703).  They  terminate 
by  frequent  division,  aud  present  indiatiuct  traces  of  the  so-called  corpuscula 
toctOs  ;  on  the  gl.ius  aud  bulb  of  the  urethra,  some  fibres  of  tlte  cutaneous 
nerves  end  iu  Faciuian  bodies. 

tntBTHRA    OF    THE    MALE. 

The  maU  urethra  oxteuds  from  the  neck  of  tho  hladiler  to  the  extremity 
of  the  penis.      Its  total  length  ia  about  eight  inches  aud  a-h;iJf,  but  var? 
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mncli  nccorJiag  to  the  length  of  the  puiiis,  nnd  the  coiiUitioii  of  that  organ. 
Its  dinmeter  varies  at  dift'Broiit  parts  of  its  extent,  lu  will  be  atalod  more 
particulai'ly  beruufter.      The   tube   coDEistB  of  &   continuous  mucou*  Jnam- 

Fig.  87*. 


Fig.  074.— TiPF  ujWKH  riBi  o»  ruK  Bliiii>£ii  mu  tub  rsowiTie,  IIekbhakihis  an» 
BoLBuna  PiiiTa  ur  tun  Uketilua  oi'tKnn  irom  above. 

A  portion  pf  the  wall  of  tlie  blulder  and  tlio  up(iBr  jmrt  of  (lie  pnutnte  Elnnd  haro 
been  ivninved,  tlic  corpurn  laverDuBa  iwnij  hme  been  separated  in  t)ie  miitdlt  line  and 
turuiid  to  tbc  Bide,  lud  tlie  urethm  baa  been  Blit  np  ;  the  bulb  ia  led  PDllru  belou-,  and 
upon  Biiil  txibinil  it  tbe  glnudi  of  Covper  with  Ibeir  docta  bsTo  been  eipnaed.  (,  plaoid 
in  the  middle  of  tbe  trigon  tmIok  ;  u,  u,  oblique  ajierturej  o(  Ibo  ureters ;  from  theM  an 
elovatiiin  of  tbe  nail  of  the  bladder  ii  sbowu  tniiniii(;  down  to  ur,  IbonTuUrcsica  ;  I,  tbe 
lonELtudinnl  Biuacular  flbroa  of  the  MndiUr  piiMiiii||!  down  upon  the  proaUW  ;  n;  th« 
droulor  fibres  of  llie  apbincler  surrounding  the  nci-k  ;  /i,  the  glandular  part  of  tbe  proa- 
laie  ;  (/,  the  proaWtic  portion  of  tbe  uretLm  ;  from  the  uvula  reaicB  a  median  ridge  ia 
Ren  deaeendiiig  tn  tbe  ciput  gallinnginia,  in  which  i.  indicates  tbe  opening  of  the 
ainiis  poculsria,  anil  d,  that  of  one  of  the  dnctna  ejneiilatuni  ;  ni,  the  eon impn cement  of 
tbe  membntnoua  portion  of  tbe  urethra  ;  b,  tbe  bulb  nf  Ibo  apiingjr  bod;  ;  I/,  the  biilboua 
part  ti(  the  urethra  ;  e,  oneof  Cowptr'a  glands  ;  e</,  cif,  ironrse  and  orilieeof  itaduet  Ijing 
ujKiu  tbe  tinlli,  and  passing  forward  belwetn  (he  simiigy  b.NJj  and  the  urclhra,  into  which 
aloiig  witi)  JU  fvllow  it  opens  ;  c  c,  one  of  (lie  corpoia  eaTeinaM. 
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bruie,  Hnpported  bj  ko  outer  la^er  of  submucoiu  tismie  connecting  it  with 
tbe  several  pnrts  througli  wliicb  it  pfuieea.  In  the  aubmucoua  tissue  there 
are,  throughout  the  whole  extent  of  the  urethra,  two  layors  of  plain  miiB- 
cular  fibns,  the  iuDonnoBt  diepOKed  longitu<liuaIly,  aud  the  other  in  a 
circiiJnt  direction.  In  accordance  with  the  nuina  or  chnractor  of  those 
parts  through  which  it  passes,  three  diviaionB  of  tbe  urethra  are  separately 
deacribed  as  tbe  prodafic,  mcmhranmts,  luid  spongy  portions. 

J.  The  first,  or  prostatic  portion,  is  the  part  which  passes  through  the 
prostate  gland.  It  is  from  12  to  15  lines  in  length,  ia  the  widest  port 
of  the  canal,  and  ia  larger  in  the  middle  than  at  either  end  :  at  tha 
neck  of  the  bladder  its  diameter  ia  nearly  4  lines,  then  it  widens  a  little, 
so  as  to  be  rather  more  than  4  lines,  and  in  old  persons  5  or  6,  after  which 
it  diminishes  like  a  funnel,  until,  at  ita  anterior  extremity,  it  is  smaller 
than  at  its  commencement.  It  passes  through  the  upper  part  of  tbe  pros- 
tate, above  the  middle  lobe,  so  that  there  is  more  of  tbe  gland  below  it 
than  above.  Though  encloied  in  the  firm  glanduhir  eubstance,  it  is  more 
dilatable  than  any  other  part  of  the  urethra  ;  but  immediately  at  the  neck 
of  the  bladder,  it  is,  as  elsewhere  stated,  much  more  resistant.  Tbe  trans- 
verse section  of  the  urethra,  aa  it  lies  in  the  prostate,  is  widened  from  side 
to  side  and  somewhat  folded  upwards  in  the  middle,  the  upper  and  under 
surface  being  in  contact. 

Tbe  lining  membrane  of  the  prostatic  portion  of  the  urethra  is  thrown 
into  longitudinal  folds,  when  no  fiuid  is  passing  along  it  ;  it  forms  no  proper 
valve  at  tbe  neck  of  the  bladder,  unless  the  elevation  named  the  uvula 
vesica  is  to  be  regarded  as  such.  Somewhat  in  advance  of  this,  and  con- 
tinued from  it  along  the  floor  of  the  passage,  projects  a  narrow  median 
ridge,  about  8  or  9  lines  in  length,  and  1^  line  in  ita  greatest  height ;  this 
lidge  gradually  rises  into  a  peak,  and  sinks  down  again  at  its  anterior  or 
lower  end,  and  is  formed  by  an  elevation  of  the  mucous  niembraue  and 
subjacent  tissue.  This  is  the  crest  of  the  urethra  (crista  urethrre),  more 
generally  called  caput  guUinaipnU  and  cctii'maniananx.  On  each  side  of  this 
ridge  tbe  surface  is  slightly  depressed,  so  as  to  form  a  longitudinal  groove, 
named  the  pveUitic  itnus,  the  floor  of  which  is  pitrced  by  numerous  fora- 
mina, tbe  orificea  of  the  prostatic  ducts,  Through  these  a  viscid  fluid  ooees 
out  on  pressure  ;  the  ducts  of  the  middle  lobe  open  behind  the  urethral 
orest,  and  some  others  open  before  it. 

Sinas  piKvlatU. — At  the  fore  part  of  the  most  elevated  portion  of  the 
creat,  and  exactly  in  tbe  middle  line,  ia  a  recess,  upon  or  within  the  niargiiia 
of  which  are  placed  the  slit-like  openings  of  tbe  common  seminal,  or  cjacu- 
latory  ducts,  one  at  oacb  side.  This  median  depreaaion,  named  siniui 
pociUuris,  reika  prostatka,  or  tttride,  was  first  described  by  Morgagni,  and 
liaa  more  lately  attracted  renewed  attention,  a»  corresponding  with  the 
structure  which  in  the  female  is  developed  into  the  uterus. 

The  utricle  forms  a  cul-de-sac  running  upwards  or  backwards,  from  three 
to  five  tines  deep,  aud  usually  about  one  line  wide  at  ita  entrance  and  for 
ftome  distance  up,  but  acquiring  a  width  of  at  least  two  linos  at  ita  upper  end 
or  fundus.  The  prominent  walls  of  the  narrow  portion  form  tbe  urethral  crest, 
and  its  fundus  appears  to  lie  behind  and  beneath  the  middle  lobe,  and 
between  the  two  lateral  lobes  of  the  prostate.  Its  parietes,  which  are  dis- 
tinct, and  tolerably  thick,  are  composed  of  fibrous  tisane  and  mucous  mem- 
brane, together  with  a  few  muscular  ^bres,  and  enclose  on  each  side  the  ejacn- 
latory  duct  ;  numerous  small  glands  open  on  its  inner  surface.  According  to 
Xobelt  aud  others,  tbe  caput  gallinagiuis  contains  some  woll-morke'I  ereoliL 
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and  muBculM'  tUaiie,  and  it  bas  been  supriosed  that  this  eminence  when  dis- 
tended with  blood,  taay  oSer  oa  obstacle  to  the  paseage  of  the  Bemen  baek- 
wards  iuto  the  bladJur.  (E.  H,  Weber,  Zuaiitze  lur  Lehre  vom  Baue  und 
Verrichtuugeu  der  Goschlochts-Orgaiio,  1840  ;  Hiiachke  in  StemniBrriiiB'ii 
Anatomie,  voL  r.  ;  LeuckHTt,  "  VeBiciila  Prostatic^,"  in  Cyclop,  of  Auat.  ii 
Phja.) 

2.   llie  mcmhranoui  portion  of  the  nrethra  comprises  the  pnrt  between 
tho  npex  of  the  pro.'itate,  and  the  bulb  of  the  corpua  spOBgiosum.       It  mea* 
sures  three-quarters  of  an  inch   along   its  anterior,  but   onl;  about  half  an 
inch  oil  its  posterior  surface,  in  cougequonce  of  the  projection  upwards  ou  it 
of  the  bulb.       This  is  the  narrowest  division  of  the  urethra,      lu  the  middle 
its  circumfaranco  is  0'6  of  au  inch  (  at  the  end  05.     (H.  Thompson.)     It  ia 
placed  beneath  the  pubic  arch,  the  anterior  concave   surface   being  distant 
nearly  an  inch  from  tho   hone,   leaving  an   internal,   occupied  by  the  doraal 
vessels  and  nerves  of  the  penis,  by  areolar  tinsue,  and  aome  muscular  fibres. 
Its  lower  convex  surface  is  turned   towards   the  perineum,  opposite  to  the 
point  of  meeting  of  the  transverse  muscles  :    it  is  separated  by  an  interfal 
from  the  last  part  of  the  rectum.      About  a  liue  in  front  of  the  prostate,  it 
emerges  from  between  the  anterior  borders   of  the  levatores  ani,  and  paasea 
through  the  deep  layer  of  the  subpubic  fascia  (p.  2tiO)  ;  it  ia  then  placed 
betvfeen  that  and  the  anturior  layer  or  triangular  ligament  through  which 
it  passes  some  way  farther  forwards,  but  both   of  thoaa   fibrous  membranes 
are  prolonged  upon  the  csual,  the  one  backwards  and  the  other  forwards. 
Between  these  two  Layers  the  urethra  is  surrounded  by  a  little  erectile  tiaiae, 
by  some  viiins,  and  also  by  the  fibres  of  the   iMmprcnior   urclhris   muscle  ; 
beueath  it,  on  each  side,  are  Cowper's  glands.   The  proper  or  plain  musculor 
fibroH  of  this  portion  of  the  urethra  are  continued  over  the  outer  and  inner 
BurfaccB  of  the  prostate  iuto  the   muscular  coat  of  the  bladdec  posteriorly, 
and  into  those  of  the  spongy  portion  of  the  urethra  anteriorly.      (Hancock.) 
3,   The  ^imvgy  portion  of  the   urethra,  by  far  the   longest  and  most  vari- 
able in  length  and  direction,   includes  the  remainder  of  the  canal,  or  that 
part  which  is  surrounded  by  the   erectile   tissue  of  the   corpus  spongiosum. 
Its  length  ia  about  sii  inches.      The  part  contained  within   the  bulb,  Bome- 
timea  diatingnished  as  the  bulbou)  portion,  ia  somewhat  dilated  ;  its  oircum- 
ference  being  equal  to  sevon-teuths  of  an  inch  (Thompson).      The  succeeding 
portion,  as  far  as  the  glans,  is  of  uniform   sise,  being  intermediate   in   this 
respect  between  the  bullioua  and   membranous  portions.     The  cross  aection 
of  its  oanal  appears  like  a  trnusverne  slit.      The  caual  of  the  nrethra  aituateil 
in  the  glaiis  has,  on  the  contrary,  when  seen  in  n  cross  section,  the  form  of 
a  vertical  slit  :  in  this  part  the  canal  ia  again  considerably  dilated,  forming 
what  is  named  ibe/ossti  tutmcnlarii,  which  in  from  four  to  six  lines  in  length, 
and  ia  most  evident  in  the  form  of  a  deprcsaion  on  the  floor  of  the  nrethra. 

Lastly,  at  its  orifice,  wliich  is  a  vertical  fissure  from  two  and  a  half  to 
three  linea  in  extent,  and  bounJud  by  two  small  lips,  the  urethra  is  again 
contracted  and  reaches  iti  narrowest  dimensions.  In  consequence  of  its 
form,  and  also  of  the  resistant  nature  of  the  tisaues  at  its  margin,  this  open- 
ing docs  not  admit  so  large  on  instrument  as  even  the  membranous  portioa 
of  the  canal. 

37ie  Mhcoiu   Membraiit   of  the  urtthra  possesses  a  lining  of  stratified 

epithelium,  of  which  the  superficial  cells  are  oolumuar,  eioept  for  a  ithoct 

diatance  from  the  orifice,  where  they  are  aquamooa,  and  where  the  subjacent 

membrane  exhihita  papilla;. 

The  whole  lining  membrane  of  the  urethr.'i  is  beset  with  small  muoouA 
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glKnda  &nd  folliclas,  commonly  named  the  gliuids  of  Littr^,  the  ducts  of 
which  poBs  obliquely  forwards  through  the  metnbriiiies.  They  vitiy  much  iii 
sue  &tid  iu  tha  degree  of  loculatiou  and  ranii&cation  of  their  cavity.  Besides 
these  there  are  larger  recesfteB  or  laciince,  opening  hf  oblique  oriSceB  turned 
forwards  or  down  the  canal.  These  are  most  abundant  along  the  floor  of  thu 
urethra,  eBpeciull]'  in  its  1>uIbous  part.  One  Ia!^>  and  cODspicuoua  recess, 
situated  on  the  upper  surfacD  of  the  fossa  uaviculoris,  is  named  the  Zutuiia 
magfta. 

Cowper'i  Glaiidi. — In  the  bidbous  portion  of  the  urethra,  near  its  anterior 
eod,  are  the  two  openings  of  the  ducts  of  Coicper'a  i/lands.  These  little 
glands  themselves  are  seated  farther  back  than  the  bulb,  beneath  the  fore 
part  of  the  membranous  portion  of  the  uretlim,  between  the  two  layers  of  the 
BubpuUc  (ksda,  the  anterior  layer  supporting  them  agiunst  the  urethra. 
The  arteries  of  the  bulb  pass  above,  and  the  transverse  fibres  of  the  com- 
pressor urethras  beneath  these  glands.  They  are  two  small  firm  rounded 
bodies,  about  the  size  of  peas,  and  of  a  deep  yellow  colour.  They  are  com- 
pouud  vesicular  or  racemose  glands,  composed  of  several  small  lobules  held 
together  by  a  firm  investment.  This  latter,  as  well  as  the  walls  of  the  dncta, 
contnina  muscular  tissue.  The  branched  ducts,  which  commence  in  cellular 
cryjit^,  unite  to  form  a  single  excretory  duct  for  each  gland,  which  runit 
forwards  nitb  it^  fi^Uow  for  about  an  inch  or  an  inch  and  a  half  beneath  the 
mucous  membrane,  and  the  two  terminate  in  the  lloor  of  the  bulbouH  part  of 
the  urethra  by  two  minute  orifices  opening  obliquely.  These  glands  secrete  a 
viscid  fluid,  the  use  of  wliich  is  uot  known  ;  their  eiistenoe  is  said  not  to 
be  constant,  and  they  appear  to  diminish  iu  old  age  :  somotimoa  there  is 
only  one. 

Occasionally  thersis  a  third  glandular  body  in  front  of  and  between  Covper's 
glands^  this  liDB  hecD  nnmeil  the  anterior  prosl'ilf  or  anti-prailatic  glund. 

The  muscles  in  connection  with  the  urethra  and  penis  hare  been  already 
described  (p.  263). 

THE    TESTES,     iUI)    THEIR    ESCRETOBY    APPARATTTS, 

The  testiclta  or  tnUi,  the  two  glotidular  organs  which  secrete  tha  seminal 
fluid,  are  situated  in  the  scrotum,  each  being  suspended  by  a  collection  of 
structures  termed  the  spencatic  curd. 

The  fptrmalic  cord.- — The  parts  which  enter  into  this  cord  are  the  excre- 
tory duct  of  the  testicle,  named  the  vas  deferens,  the  spermatic  artery  and 
veins,  lymphatics,  nerves,  and  connecting  areolar  tissue.  Besides  thiit,  both 
the  cord  and  the  testis  have  seveml  coverings.  The  stmctures  mentioned 
come  together  to  form  the  cord  at  the  internal  or  deep  abdominal  ring 
(p.  258),  and,  Bxtending  through  the  abdominal  wall  obliquely  downward.s 
and  towards  the  middle  line,  escapL'  at  the  superficial  or  externa]  ahdomiunl 
ring  (p.  250),  whence  tha  cord  descendi  over  the  front  of  the  pubes  into  the 
scrotum. 

COTEKINCa  OP  THE  TESTia   iSD  CORD. 

77te  ingjiinal  ranal. — By  the  term  inguinal  canal  is  uuderstood  the  space 
occupied  by  the  sjiermatic  cord  as  it  passes  through  the  abduminai  walL  It 
extends  from  the  deep  to  the  superficial  abdominal  ring,  and  is  about  an 
inch  and  a  half  in  length.  In  the  upper  part  of  this  course,  the  cord  has 
placed  behind  it  the  fascia  transversalis,  and  is  covered  in  front  by  the 
lower  tihi<i&  of  the  internal  oblique  and  trauiiversalis  muscles  ;  lower  down 
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it  lies  in  front  of  the  oonjoined  tendon  of  these  muscloB,  the  fibres  of  which 

have  arched  inwards  over  it,  and  its  cremaBtaric  coveriug  is  in  contact 
anteriorly  with  the  apoueuroBoa  of  the  external  ohlicine  muscle.  The  inpiiiial 
CAonl  in  tlierefore  said  to  be  bounded  posteriorly  by  the  fascb  tiuusversalis 
above  and  the  oonjoined  tendon  below,  and  anteriorly  by  fibres  of  the 
transverealis  and  internal  oblique  muscles  abore,  and  the  aponeurosia  of  the 
eiteroal  oblique  muscle  below  ;  while  its  floor  is  formed  by  the  curving 
backwards  of  Poupart's  ligament,  and  its  roof  by  the  apposition  of  the  layen 
of  the  abdominal  wall. 

As  it  enters  the  inguinal  canal,  the  cord  receives  a  covering  from  the 
infuudibuliform  faecia,  a  thin  layer  continuous  with  the  fascia  trans versal is, 
and  prolonged  down  from  the  margins  of  the  deb^p  abdominal  riug  ;  within 
the  canal  it  receives  a  covering  from  the  creroaster  muscle  and  fascia  con- 
ncctt!<l  with  it ;  and  as  it  emerges  from  the  canal  there  is  added,  superficially 
to  tliia,  the  iDtercolumnur  fascia  proloDged  from  the  pillars  of  the  superficial 
abdominid  ring. 

The  (CTot'ini. — The  scrolvm  forma  a  pnrse-like  investment  for  tha  testes 
and  part  of  the  spermatic  cords.  Its  condition  is  liable  to  certain  Tariatioos 
according  to  the  state  of  the  health  and  other  circumstances  :  thus,  it  is 
short  and  corrugated  in  robust  persons  and  under  the  cfTects  of  cold,  but 
becomes  loose  and  pendulous  in  persons  of  weak  constitution,  and  under  the 
relaxing  influence  of  heat.  Its  surface  is  marked  off  into  two  lateral  halves 
by  a  slight  median  ridge,  named  the  rnpJie,  extending  forwards  to  the 
under  side  of  the  peni?,  and  l^ackwnrda  along  the  perineum  to  the  margin  of 
the  anus. 

Within  the  scrotum,  the  ooverings  of  the  cord  and  testis,  as  enumerated' 
from  without  inwards,  are  the  stiii,  BU|)erficia]  fascia  and  di<ii-os  titttie  of  the 
scrotum,  the  inUr-culumuaT  f<Mcia,  the  crcnuiaUr  taii-^ch  ajid  cremasteric 
&^ia,  and  the  iiifttndilitilifoTm  Jascia,  which  is  united  to  the  cord  by  a 
layer  of  loose  areolar  tissue  ;  lastly,  the  testicle  has  a  special  serous  tuuic, 
named  the  luiiica  vaginaliSf  which  Forms  a  closed  sac,  and  covers  the  tunica 
albuginea  or  proper  ^broui  coat  of  the  gland. 

1.  The  skin  in  this  situation  is  very  thin,  and  is  of  a  darker  colour  than 
elsewhere  ;  it  ia  generally  thrown  into  mgie  or  folds,  which  are  more  or  leu 
distinct  according  to  the  circumstances  already  mentioned.  It  is  fumiahed 
with  sebaceous  follicioa,  the  secrution  from  which  has  n  peculiar  odour,  and 
it  ia  covered  over  with  thinly-scattored  crisp  and  flattened  hairs,  tha 
bulbs  of  which  may  be  seen  or  felt  through  the  skin  when  the  scrotum  ia 
extended.  The  superficial  blood-vessels  are  also  readily  distinguished 
through  this  thin  integument, 

2.  Immediately  beneath  the  skin  of  the  scrotum  there  ia  found  a  thin 
layer  of  a  peculiar  loose  reddivh-brown  tissue,  endowed  with  contractility,  aud 
named  the  dartus  funic.  This  subcutaneous  layer  ia  coutinuoua  with  the  super- 
ficial fascia  of  the  groin,  perineum,  and  inner  side  of  the  thighs,  but  acquires 
a  differtnt  atruotiiro,  and  is  perfectly  free  from  fat.  The  dartoid  tiaauo  ia 
more  abundant  on  the  fore  part  of  the  scrotum  than  behind,  and,  moreover, 
it  forms  two  distinct  sacs,  which  contaio  the  corresponding  testes,  and  ore 
united  together  along  the  middle  line  so  as  to  establish  a  median  partition 
between  the  two  glands,  named  the  icptum  scroti,  which  is  adherent  below  to 
the  deep  surface  of  the  raphe  and  reaches  upwards  to  the  root  of  the  penis. 
The  dnrtos  is  very  vascular,  and  owes  its  contractile  properties  to  tha 
presence  of  a  considerable  amount  of  unstriped  muscular  tiasue.  Its  con- 
tmclUity  ia  alow  in  its  action  ;  it  is  excited  by  the  application  of  oold  and  of 
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mechanical  atlmoli,  bat,  apparent!;,  not  hj  electricity.  By  its  action  the 
testes  are  Urawu  ap  or  «u»<tainud,  and  at  the  stune  time  the  skin  of  the 
Bcrotum  is  more  or  les«  corrugated, 

3.  The  intcraylvmiiar  or  sp'.rmatic  fascia,  a  very  thin  aod  trana[Kirenl  but 
relatively  firm  layer,  darived  from  the  tenilon  of  the  extonial  oblique  muBcle 
of  tlie  abdomen,  ia  fttUohod  alwve  to  the  margins  of  the  external  ring,  and 
is  prolonged  dowawords  upon  thu  cord  and  toaticle.  It  lies  at  first  beuenth 
the  superfiuial  fueclu,  but  lower  down  beneatii  the  dartoa,  and  it  ig  inti- 
mately eouueotod  with  the  layer  next  in  order. 

4.  T!iu  cremastorio  layer  is  composci)  of  ncattered  bundles  of  miiacular 
tisauo,  oonneoted  together  iuto  a  continuous  coreriug  by  intermedia  to 
aioolur  membrane.  The  red  muscular  portion,  which  ia  continuous  with  tlie 
lower  border  of  the  internal  oblique  muscle  of  the  abdomen,  constitutes  the 
crenuuUr  mtucle  (p,  251),  or  tunica  tnjthr-i'idts,  and  the  entire  covering  is 
named  the  cremaattric  fascia. 

5.  The  vtifuiidibaliformfiacia,  continuous  above  with  the/iwcia  Iranvver- 
aalis  and  the  subperitoneal  areolar  membrane,  and  ritualod  immediately 
beneath  the  cremasteric  fascia,  inrests  the  oord  completely,  and  is  connected 
helow  with  the  posterior  part  of  the  testicle  and  the  outer  aaifacs  of  its 
serous  tunic. 

On  forcing  air  beneath  the  infiuidibuliform  fiiscia,  a  qunntity  of  lame  and 
delicate  areolar  tisane  ia  seen  to  couuect  its  ititemul  or  duep  surface  with  the 
vaa  deferens  and  spermatic  blood-vessels,  and  to  form  lamolhe  botwoeu  them. 
This  areolar  tissue  ia  continuous  above  with  the  aubaerous  areolar  tissue 
found  beneath  the  peritoneum  on  the  anterior  wall  of  the  ab^lomen  ;  below, 
it  is  lost  upon  the  back  of  the  teaticle.  Together  with  the  iufundibuliform 
fascia  just  described,  it  forma  the  ftuein  propria  of  A.  Cooper, 

Lying  amongst  thia  loose  areolar  tisnue,  in  front  of  tbe  upper  end  of 
the  oord,  there  is  often  seen  a  fibro-areolar  band,  which  is  connected 
above  with  the  pouch  of  peritonenm  found  opposite  the  upper  end  of  the 
inguinal  canal,  and  which  reaches  downwards  for  a  longer  or  shorter  distance 
along  the  spermatic  cord.  Occasionally  it  may  be  followed  as  a  fine  cord, 
as  far  as  the  upper  end  of  the  tunica  vaginalis  ;  sometimes  no  trace  of  it 
whatever  can  be  detected.  It  is  the  vestige  of  a  tubular  process  of  the 
l>eritoaeam,  which  iu  the  fcetua  connects  the  tunica  vaginalis  with  the 
general  peritono:Ll  membrane.  The  teaticlo  ia  placed  in  the  abdomen  during 
the  greater  part  of  fcetal  life  ;  but  at  a  period  considerably  prior  to  its 
escape  from  the  abdominal  cavity,  a  pouch  of  peritouenm  already  extends 
down  iuto  the  Bcrotum.  Into  thia  pouch  or  prortsstts  vivjinalia  perilinuri 
the  testicle  projects  from  behind,  supported  by  a  dupHoaturo  of  the  serous 
membrane,  named  the  mesorchium.  Sooner  or  later  after  the  gland  huA 
reached  the  icrotum,  the  upper  port  or  neck  of  this  pouch  becomes 
contracted  and  finally  obhterated,  from  the  iutemal  abdominal  ring  down 
nearly  to  the  testicle,  leaving  no  trace  but  the  indiatinot  fibrous  cord  already 
described,  whilst  the  lower  part  remains  as  a  closed  serous  aac,  into  which 
the  testicle  depends,  and  which  is  thenceforth  named  the  tunica  vaginalis. 

In  the  foinala  an  aualogona  pouch  of  peritoneum  descends  in  the  foetus, 
for  a  short  di-ttance  along  the  round  ligament  of  the  uterus,  and  has 
received  the  appellation  of  the  canal  of  Nttck,  Traces  of  it  may  almost 
always  be  seen  in  the  adult. 

Tlic  nock  of  the  proceaauB  vogioalis  Bometimea  becomes  ctoscd  at  intervnlt  cnly, 
leaving  a  series  of  sacculi  tinng  Ibe  front  of  thu  cord  ;  or  a  long  pouch  may  contluuc 
open  at  the  npper  end.  leading-  from  the  abdamioal  cavity  into  Itie  ingalnat  canal. 
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In  other  insUnres,  the  peritoneal  process  rcmiJiu  altogether  pervioos,  and  lh«  cktity 
of  the  tuiiiea  x-Agiiiii)u  U  continuous  with  that  of  the  pcritooeuiu.     In  tmcii  >  ewe  of 
congeaital  derrt'l,  a  portion  of  intestine  or  omeDtum  may  dCHcend  tmm  the  abdoouii  J 
iqLo  the  inguinal  cana!  aadi4crotuui,aud  conn titut«  what  is  named  a  congenital  henii&>  j 
LnstI}-,  one  or  both  to^tos  ma;  remain  permanently  vithin  the  abdomen,  or  Ihcitj 
descent  may  be  ctdnyed  till  arter  puberty,  when  it  may  occasion  Herioiu  diiturbaoce. 
Retention  of  the  tcetes  in  the  abdomen  (tTyptorrhi^mnn)  is,  in  many  instaneu.  the  i 
accompaniment  of  arrested  development  of  the  glandahu' atrncture;  it  La,  however,  i 
peculiarity  which  ia  often  present  irithDiit  impotence. 

In  a  Cat!  mammaln,  an  the  elephant,  the  teatos  remain  pertntneotty  within  tbe 
abdomen ;  ■□  a  much  larger  number,  un  tlic  rodcntla,  they  only  descend  at  each  period 
of  rat.  Tbe  complete  ctoiture  of  the  tunica  raginalia  ia  peculiar  to  man,  and  may  bo 
conildered  as  connected  with  hi«  adaptation  to  the  erect  pasture. 

C.  Tho  tallica  cajrinaTi't. — This  tunic  forms  a  shut  sac,  the  opposite  walls 
□f  which  are  in  contact  with  each  other.  Like  the  serous  membrnues  in 
general,  of  which  it  afibrda  quo  of  the  simplest  examples,  it  may  be  tloscribed  . 
as  cdDKisting  of  a  xrisce.ral  aud  a  parietal  portion.  The  Tiaceral  portion  ' 
closely  invests  the  greater  part  of  the  body  of  the  testis,  as  well  as  tha 
epididymis,  between  which  parts  it  reoedes  in  the  form  of  a  pouch  (digital 
fossa),  and  lines  their  contiguous  surfaces,  and  it  adheres  iutimataljr  to  the 
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Pig.  675.— Tae  Lsfi  Tnniai 

VlOlSlLIa    OPBHID,     B&OW- 

Hfo  TSB  Testis,   Epididt- 
MIS,  &c. 

p.  p,  the  cut  edjrea  of  th 
pftrielal  tunlHi  vaginiliidrmwB^ 
aaidi;  Ijitcrally,  aawtllaiaboTS 
and  below  ;  t,  the  body  of  lbs 
l#atLcte  ;  f,  the  globus  major 
nt  the  epididymis ;  if,  the 
glulioB  miuor,  near  whioh,  /,  a 
fold  of  (he  tunica  Tagitulii  (or 
ligauient)  pasaea  from  the 
body  of  the  testie  t^i  the  eido  ; 
in  the  upper  part  of  the  figure 
the  tunica  vagiaalii  has  bcvQ 
slightly  dissected  off  at  tb« 
place  of  its  reflection  on  Um 
cord  to  dhow  n  d,  the  vis 
dorerfog,  and  g,  the  organ  af 
Qiraldea  ;  O,  the  three  small . 
nodules  of  this  orgas  enlarged  I 
alwut  ten  times,  and  ahonring 
the  r^moina  of  ti^buLir  Htitic* 
ture  within  them. 


proper    fibroos  tunic    of 
the  gland.   Along  the  pos- 
terior border  of  the  gland, 
where     the     vessels     and 
ducts  enter  or  pass  out^lhe 
serous  coat,  having  been 
reflected,  is  wautiug. 
The  parietal  or  scrotal  portion  of  the  ttlntca  vaginalis  is  more  extensive 
than  that  whioh  covets  tlie  body  of  the  testis  ;  it  reaches  upwards,  some- 
times for  a  considerable  distance,  upon  the  spermatic  cord,  eitunding  some- 
n-fiat  h^her  ou  thu  inner  ttian  on  the  outer  side.    It  also  reaches  downwiuds 
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below  the  testicle,  which,  therefora,  appenri  to  be  saapeuileJ  rA  the  back  of 
the  serous  sac,  when  this  lutter  ia  UisteU'leil  with  Uuld. 

VE3SBLS    AND    NEltVEa    Of    THE    C0VBRrN03    OF    THB    TKHTIS    i»D    OORD. 

The  nrUriri  are  derired  from  several  sources.  Thus,  the  two  oiternal 
pnrlic  arteries  (p.  437),  branches  of  the  femoral,  reach  the  front  anJ  sides  of 
the  sci'otiim,  suppljiog  the  integameat  aud  dartos  ;  tha  siiperfioial  perineal 
branch  of  tbe  internal  pudio  arterf  (p,  426)  is  distributed  to  the  back  part  of 
the  scrotum ;  and,  lastly,  more  deeply  seated  than  either  of  these,  is  a  branch 
given  from  the  epigaatric  artery,  naaiod  cremiLsteric,  because  it  ia  chiefly 
diatribntod  to  th«  cremaster  muscle  ;  it  abio  supplies  small  branches  to 
tbe  other  cavorings  of  tbe  cord,  aud  its  ultimute  divisions  anastomose  vith 
those  of  the  other  vessela.  The  teim,  whiuh,  owing  to  the  tbinneaa  of  the 
integuments,  are  apparent  on  the  surfncc  of  the  scrotum,  follow  tbe  course 
of  the  arteries.      The  lijntpluitics  paas  into  tbe  inguinal  lymphatie  glands. 

Tha  jifrnea  also  proceed  from  various  sources.  Thus,  the  ilio-ingiiinal,  a 
branch  of  tha  lumbar  plexus  (p.  GGUJ,  comes  forwards  through  the  external 
ttbdominat  ring,  and  supplies  the  integuments  of  tbe  scrotum  ;  this  nerve  ia 
joinod  also  by  a  filament  from  t!ie  ill o- hypogastric  branch  of  the  same 
{dexus  :  sometimes  two  separate  cutaneous  nervM  come  forward  through 
the  eiterual  ring.  The  two  superficial  perineal  branches  of  tbo  internal 
pudic  nerve  accompany  the  artery  of  tbe  same  nerre  and  supply  the  inferior 
and  posterior  parts  of  the  scrotum.  The  it;ferior  pudendal,  a  brunch  of  tbe 
Hmall  sciatic  nerve  (p.  675),  joius  with  tbe  perineal  nerves,  and  is  distrilmted 
to  the  sides  and  fore  part  of  the  scrotum.  Lastly,  the  branch  of  a  deeper 
nervo,  springing  from  the  lumbar  plexus,  and  named  genito-cniral  (p.  GGl), 
comes  into  contact  with  the  spermatic  coril  at  the  internal  abilominal  ring, 
poises  with  it  through  the  inguinal  canal,  and  supplies  the  fibres  of  the 
cremaater,  besides  sanding  a  few  filaments  to  tbe  other  deep  ccvetings  of 
the  cord  tind  testicle. 

THE    TESrBS. 

The  teda  ore  suspended  obliquely  in  the  scrotum  by  moons  of  the  cord 
and  membranea  already  described  :  they  are  usually  placed  at  unequal 
heights,  that  of  the  left  side  being  lower  than  the  other.  They  are  of  an 
oval  form,  but  are  slightly  oompreased  Latorally,  so  that  tbey  have  two  some- 
what flattened  sides  or  faces,  an  upper  and  a  lower  end,  an  anterior  and  a,  pos- 
terior border.  Tbey  are  from  an  inch  and  a  half  to  two  inohes  long,  about 
an  inch  and  a  quarter  from  the  anterior  to  the  posterior  border,  aud  nearly 
an  inch  from  side  to  aide.  The  weight  of  each  varies  from  three-quarters 
of  an  ounce  to  aa  ounce,  and  tbe  toft  ia  often  a  Uttlo  the  larger  of  the  two. 

The  front  and  sides  of  the  testicle,  together  with  the  npper  and  the  lower 
ends,  are  free,  smooth,  and  closely  invested  by  the  tunica  vaginalis.  The  poa- 
l«rior  border,  however,  is  attached  to  the  spermatic  cord,  and  it  is  here  that 
the  vessula  and  nerves  eater  or  pass  out.  When  tbe  testis  is  suspended  in  its 
usual  ponition,  its  upper  and  is  directed  obliquely  forwards  and  oittwards, 
as  well  as  upwards,  whilst  the  lower,  which  is  rather  smaller,  hax  the  oppo- 
site du^ction.  It  follows  from  this  that  tbe  posterior  or  attached  border  is 
turned  upwards  and  inwurds,  and  tbe  outer  flattened  fooe  slightly  backwards. 

Along  the  outer  alge  of  the  posterior  border  of  the  gland,  and  resting 
also  on  the  neighbouring  portion  of  its  outer  fac«,  is  placed  a  long  narrow 
body,  the  qndidymii,  which  forms  part  of  the  excretory  apparatus  of  the 
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testicle,  and  is  principal!;  oomposed  of  the  convolutiona  of  a  long  tortuous 
oaual  or  efferent  duct,  to  bo  presently  desoribefi.  Its  upper  oztremtty, 
whioh  is  enlarged  and  obtuM,  projecting  forwardB  on  the  upper  end  of  the 
testis,  U  named  the  luad  at  the  epididymis,  or  globaa  niAjor;  the  lower, 
which  ia  more  pointed,  is  termed  the  tail,  or  globua  minor;  irhilst  the  intei^ 
vening  and  narrovur  portion  is  named  ths  bodij.  The  outer  convex  surface 
of  the  epididTmis  and  the  thin  anterior  bordor  are  free,  and  covered  by  the 
tunica  TaginalU.  The  inner  BnriHce,  except  at  the  upper  and  lower  ends, 
is  aUo  free,  and  inve.^teil  by  the  same  tunic,  •rhich  here  forniB  the  digit.Ll 
pouch  between  the  epididymis  and  tlio  outer  face  of  tbo  teaticle,  and  nearly 
Burronndfl  the  epididymis,  otcept  along  its  posterior  liorder,  whicb  is  held 
to  the  gland  by  a  duplicature  of  the  serous  membrane,  containing  numeroun 
blood-vessels.  At  its  upper  and  lower  extremity,  the  inner  surface  of  the 
epididynii-i  is  attached  to  the  testicle, — the  lower  end,  or  globus  minor,  by 
fibrous  tie-tue  and  a  reSectiou  of  the  tunica  vaginalis,  the  globus  major  also 
by  the  eOureut  ducts  of  the  testicle. 

At  the  buck  of  the  testis  and  opididymia,  beneath  the  &jda  propria, 
there  is  found  opposite  the  lower  two-thirds  of  the  testis,  a  consiilerable 
amount  of  unstnped  muscular  tissno,  the  inner  muscular  tnnic  of  Kolliker. 

Situated  on  the  front  of  the  globus  m^or,  somewhat  to  the  outer  aide, 
there  are  found  in  the  minority  of  cases  one  or  more  short  proci«ses  of  the 
tunica  vaginatia,  containing  fine  blood-vessels.  They  are  called  car/uim 
Marrjiiyiii,  or  hylatids  of  Morgagm  ;  that  anatomist  having  been  the  first 
to  describe  theu.  One  of  these,  more  dilated  than  the  rest,  and  pyriform 
in  shape,  lies  closely  between  the  head  of  the  epididymis  and  the  testicle, 
and  appears  to  be  the  remains  of  the  fcetal  structure,  termed  Mliller's  duct  : 
they  are  without  any  known  physiological  iraportauce. 

The  testis  proper,  exclusive  of  the  epididymis,  is  euolosed  in  &  atrong 
capsule,  the  tunica  alliiujlaca.  This  is  a  dense  unyielding  fibrous  membine, 
of  a  white  oolour,  and  ai)oat  half  a  hue  thick,  which  immediately  invests 
the  soft  BubstancH  of  the  testicle,  and  preserver  the  form  of  the  glaud.  It 
is  composed  of  bundles  of  fibrous  tissue,  which  interlace  in  every  direc- 


Fig.  BTfl.— TsiiisvKiUB  SsoTtoii  thbocoh  tub  Eianc 
Testiclb  INC  IHB  TOHioi  Tabihalis  (from  Kul- 
litw), 

a,  cnnnective  lUsne  enTeloping  the  parietal  layer  of 
the  tiiniet  vaintnalia  -.  b,  this  lajer  itself;  c,  Cavitj  at 
the  tUDica  raginnlii;  d,  reflected  or  nsceral  Uyer 
sdheriDg  to  e,  Iha  tnDi^  albu^nea  ;  /,  coverinif  of 
epiiiidymia  {//}  on  the  ri^ht  or  oaber  BiiJe  ;  h,  medLaa- 
tiiium  testis  ;  i,  liranohea  ii(  Ihn  iparaiaiio  nrterji ;  i, 
epiTmutii:  >cia  ;  /,  ins  dererens  ;  m,  NUtali  arlerj  of 
thu  vaB  ilefcrena  ;  n,  lubuhs  <i(  the  testis  ;  D,  upta  or 
proteases  from  tbo  meJiiutiiiuiu  to  the  auifoM. 

tion.  The  surfaoe  is  for  the  moat  part  covered 
by  the  tunica  vaginalis,  except  along  tbo  pos- 
terior border  of  the  testicle,  where  the  sper* 
matic  vessels  pnas  through,  and  except  alto  at 
the  parts  to  which  the  two  extremities  of  the  epididyruLs  are  attached. 

Viewed  from  the  interior,  the  fibrous  tissue  of  the  tunica  albngiuea  is  seen 
to  bo  prolonged  forwards,  at  the  posterior  and  upper  border  of  the  testis,  for 
a  few  lines  into  the  substance  of  the  glnnd,  ao  as  to  form  within  it  aa 
incomplete  vertical  septum,  known  aa  the  eorpiu  Highmorianam,  and  named 
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by  Aatlay  Ciwper  meiliutinam  lexla.  Prujectiag  inwards  from  tlie  bauk 
of  the  testis,  it  exteods  frum  tba  upper  nearly  to  thu  lower  end  of  tho 
gland,  and  it  ia  wider  aboru  than  below.  Tlio  firm  tissue  of  which  it  tft 
coDipoMd  itt  traveraed  by  a  network  of  aeiiiiuul  dnat^,  and  by  the  Inrgeir 
blood-vessuU  of  the  gland,  which  are  lodged  in  chauuela  formed  in  the 
fibrous  tiasua 

From  the  front  and  sides  of  the  corpus  Highmorianiim  oumerous  slender 
fibrous  oords  and  imperfaot  septa  of  connootiTa  tissue  are  given  off  in  radiating 
directions,  and  are  attached  by  their  outer  ends  to  the  ioteranl  surfEkce  of 
the  tunici  albugiuea  at  dilTerent  points,  so  as  to  assist  in  matntainiiig  the 
general  shape  of  the  teUIcle,  and  enclose  the  several  iobos  into  which  the 
Eiibstauce  of  the  testis  is  divideiL  The  whole  internal  surface  of  the  tunica 
ftlbuginea  is  covered  by  a  multitude  of  line  blood-veswls,  which  are  branches 
of  th*)  spermatic  artery  aud  veins,  and  are  held  together  by  n  delicate 
areolar  web.  Siniilar  delicate  ramifications  of  Tesiela  are  seen  on  the 
various  fibrous  offsets  of  the  mediastiamn,  upon  which  the  blood-vesnels  are 
thus  supported  in  the  interior  of  the  gland.  This  vascular  network, 
together  with  its  connecting  areolar  tissue,  constitutes  the  tuaica  ettsoidotn 
of  Aatley  Cooper. 

The  proper  ijluiwlular  sabilance  of  the  tettticle  is  a  soft  but  consistent  mass 
of  a  red dish-y olio w  colour,  which  is  divided  into  numerous  small  lobes  of 
conical  form,  with  the  larger  endd  turned  towards  the  surfiLce  of  the  testicle, 
and  the  smaller  ton'ards  the  mediastinum.  The  number  of  those  lufi«.<  (lobuli 
testis)  has  been  estimated  at  3  jl>  by  Berres,  anil  at  upwards  of  400  by  Krauae. 
They  diffl-r  in  size  according  to  their  position,  those  wliich  occupy  the  miildle 
of  the  gland  and  reach  its  anterior  border  being  longer  and  larger  than  tlie 
rest.  They  consist  almost  entirely  of  small  convoluted  tubus,  narnod  tubiiti 
semiiiifen,  viuciila  str[ii:nHna,  in  the  interior  of  which  the  seminal  fluid  is 
secrated.      Each  lobe  coutaius  one,  two,  three,  or  even  more  of  these  oon- 
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Pig.  677. — Pun  or  A  Vektioil  Snrrroii  o?  tqb  Tistiati, 
SHowma  TUB  AaiuNaiilBHT  or  the  Ducts. 

The  true  Ictij^h  AQd  diameber  of  tho  dncLs  Iultb  been  tlis- 
regarJed.  u,  a,  tnbuli  aemiuireri  coiled  np  m  the  separate 
Igbes  ;  h,  vua  rei^ta;  c,  reUi  viucaluauiu  ;  d.  rusn  elfi^reutia 
biidiug  ID  tbe  ooDi  TaideuEcjai ',  /,  fi.  ;j,  coiivolutr^d  canal  of  the 
epididjmia ;  A,  voa  defcrt^ns ;  /,  wi^tioa  of  tho  brick  part  <t{ 
the  tunica  albugiaea  ;  i,  i,  Gbn^us  prooeaaeB  ruaning  twLHMD 
Iha  lobes  i  t,  mediastinum. 


Toluted  tubules,  the  coibi  of  which,  being  but  looaely 
held  together,  may  be  more  or  les.i  successfully  un- 
ravelled by  careful  dissection  under  water.  Lauth 
estimates  their  mean  number  to  be  840,  and  the 
average  length  two  feet  and  a  quarter.  Their  dia- 
meter, which  ia  uuiform  throughout  their  whole 
course,  ia  from  j^flth  to  ^Igth  of  an  inch.  They 
present  two  kinds  of  convolutions,  each  tube  having 

a  fine  and  regular  undulation,  which  gire.s  a  granular  appearance  to  the 
whole  niMS,  and  this  undulating  tube,  being  again  thrown  into  com- 
plicated foids,  which  are  oompresaod  ho  as  to  be  elongated  in  the  direction 
of  the  lobule.  The  lobules  are  never  quite  ilistinct,  for  here  and  there 
tubules  are  always  to  be  found  pa-ising  from  each  to  those  around  ;  and  it 
sometimes  happena  that   tubules  which   are  dividsd  by  a  straight  plane  oC 
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ttntut  at  one  part,  are  Latimately  connected  at  another  ;  so  that  the 
disiaioti  of  the  mass  into  lohules  rariea  greHtlf  in  itn  extent,  and  hence  the 
■iilTerent  eBtimatea  of  the  number  of  the  lobules  b;  different  anatoDiists. 
The  i!ail»  of  the  tubnli  Heminiferi  are  composed  of  connective  tissue,  lined 
with  a  basement  membrane,  and  sometimes  presenting  an  epithelium,  com- 
poaed  of  micleuitcd  granular  corpuscles,  but,  in  the  period  of  activitj, 
fiUed  with  cells  of  dilTHreut  nizes,  without  regular  arraugement  or  an;  lumen 
iu  the  interior.  lu  aged  subjects  there  la  much  fatty  matter  accumulated 
in  these  cells,  80  that  the  tubes  acquire  a  yellower  colour  than  in  early  life. 
The  walls  of  the  tubes  are  siitbciuntly  strong  to  bear  the  forcible  injection  of 
mercury,  which  has  been  commonly  employed  for  their  investig&tiou. 

The  mode  in  which  the  tubes  commence  appears  to  be  twofold — viz.,  by 
free  closed  eitremitiea,  hid  within  the  lobules,  but  more  frequently  by  ana- 
stomotic arches  or  loops.  After  an  exceedingly  tortuous  course,  they  at 
length,  in  approaching  the  corpus  Uighmoriauuui,  lose  in  a  great  meaxuiw 
the  convoluted  disposition,  becoming  at  first  slightly  fltauous  and  then 
nearly  straight.  The  separate  tubuli  of  each  lobe,  and  then  those  of  adjoin- 
ing lobes,  unite  leather  into  larger  tubes,  which  enter  the  fibrous  tissue  of 
the  mediastinum  acd,  being  placed  amongst  the  branches  of  the  bloodve«sels, 
form  the  next  order  of  the  seminal  ducts. 

These,  which,  from  their  comparatively  straight  course,  are  named  (v6u/i 
rttli  or  raea  rcda,  are  upwards  of  twenty  in  number,  and  are  from  -i^ptb  to 
^th  of  an  inch  in  diameter.  They  paea  upwards  and  backwards  through 
the  fibrous  tissue,  as  already  stated,  and  end  in  a  close  network  of  tubes, 
named  by  UaUer  the  rttc  Tas-mlomm,  testis,  which  lies  in  the  substance  of  the 
corpus  Bighnioriaiium,  along  the  back  part  of  the  teEticle,  but  in  front  of 
the  primary  aubilivisions  of  the  spermatic  blood-vessels  before  these  enter 
the  glund.      The  tubes  composing  the  rete  have  very  thin  walls.      According 

to  Kolliker,   indeed,   they   have   none,   but  are    mere 
Fig.  678.  channels  in  tho  fibrous  membrane,  lined  with  squamous 

epithelium.      They  conduct  the  secretion  to  the  upper 

end    of  the    testis,    where  they   open   into   the  vasa 

efferentia. 

Pig.  fiTS.— Ddots  of  TBI  TcsTtctK  iKJEDttD  wnn  Hrbcdxt 
(from  Haller). 

a,  body  of  tbe  testiele  ;  &,  tnbnli  in  the  interior  of  the  gland ; 
C  Ttte  Taacalntum  ;  d,  iMa  efferentia  tcrmiaating  in  tlie  cuoi 
'DKvaWi  :  (,  /,  g,  coniolulGcl  canal  of  Ibe  epiilitlj'mia ;  A,  tas 
defercdi  osceadiDg  from  the  globus  minor  of  tbo  ejiidiiljmi*. 

The  vana  rfftrr.ntui  are  from  twelve  to  fifteen,  or 
sometimes  twenty  in  number;  tbey  perforate  the  tunica 
albuginea  at  the  upper  end  of  the  posterior  bonier  of 
the  testicle,  beneath  the  globus  major  of  the  epididy- 
mis, of  which  they  may  bo  said  to  form  a  part,  uid 
in  the  convoluted  canal  of  which  they  ultimait«ly 
terminate.  On  emerging  from  the  testis,  these  vasa 
efferentia  are  straight,  but,  becoming  more  and  more  convoluted  as  they 
proceed  towards  the  epididymis,  they  form  a  series  of  small  conical  masg«e, 
the  bases  of  which  ore  turned  in  tbe  same  direction,  and  which  are  named 
coni  vaaculoii.  Their  walls  contain,  besides  fibrous  tissue,  longitudinal  attil 
tntnsvene  muscular  fibres.      The  largest  of  the  cones  is  about  eight   lines 
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long,  and  when  unrolled,  «aijh  U  foiind  to  oon'ut  of  n.  single  coiled  duct, 
varying  from  biz  to  eight  inches  in  length,  auil  the  di»met«r  oF  whioh 
gradQally  dooreiwea  from  the  testifl  to  the  epididyrnia  (Hiisyhke).  Opposite 
the  glotius  major  timne  sBpnmte  offurent  veaaelB  open,  nt  intorvnls  wliich  in 
the  unrarellcd  tube  are  fouud  to  l>e  sluut  three  iricli^B  iu  length,  into  a 
sii^gla  canal  or  duct,  the  intrirreniag  and  subsequent  convolutions  of  which 
couititutie  the  epididymis  itself. 


Fig.  079. 


Fig.  679.— Injected  Tkstiolk, 
KprmntHiN,  IKD  Vjs  DefebKSH 
(frKiu  Kolliker  afl«r  Arnold). 

a,  bod;  of  the  tcGticle  ;  b,  lo- 
bules ;  r,  »aM  r«et»  :  'I,  rate  to». 
ealosum ;  e,  run  cff^reatin ;  /, 
coai  riuculoai ;  ;/.  e;ii<lid;fiuiB  ;  k, 
TM  iltfcreiiB  ;  r,  lu  ntierraus  :  ni, 
brafli^lies  oF  llie  apprtnatie  artery 
pa.<aiBg  to  the  teMi^la  bdJ  eyiiii- 
dymia;  il,  rttiiiifiualiou  ip  tbo 
testis  ;  D,  dGFercaliiil  artery ;  p, 
itH  uoliiD  niLh  a  twig  of  the  aper- 
matic  arlerj. 


Tlie  citTwi  of  the  tpididy- 
mis  is  dispoBcd  in  very  nu- 
merous coils,  and  extends 
from  tha  globus  miijor  down- 
wards to  the  globus  minor  or 
tail,  where,  turning  upwards, 
it  i»  continued  ou  as  the  vaa 
deferens,  Wbon  its  com- 
plicated flexuoaitiea  are  un- 
rolled it  is  found  to  be 
twenty  feet  and  upward-t  in 
length.  The  smalliat  wind- 
ings are  supported  and  held 
together  by  fine  areolar 
tissue ;  hut,  besides  this,  numeroas  fibrouB  portitions  are  interposed 
between  larger  masses  of  the  coils,  which  have  been  uamad  t!ie  loha  of 
the  epididymis,  tlie  genernl  direction  of  which  is  across  that  body,  llio 
canal  of  the  epididynttn  is,  at  its  commencement,  about  ^^^th  of  an  inch 
in  diameter,  but  diminishing  as  it  proceeds  towiirds  the  globus  minor,  it  is 
about  ^ijth  of  an  inch,  after  which  it  a^ain  increases  in  size,  and  becomes 
less  tortuous  as  it  approaches  the  vos  deferens.  Its  coats,  which  ore  at  first 
Yery  thin,  become  thicker  in  its  progress. 

The  vosa  efferentia  and  tha  tube  of  the  epididymis  differ  from  the  other 
portions  of  the  ducts  of  the  testis  in  their  epithelium  being  ciliated.  In  tho 
epididymis  the  celts  are  greatly  elongated,  in  the  vosa  efferentia  they  are 
shorter  ;  in  the  lower  part  of  the  epididymis  the  cilia  diaappeor  (Beaker, 
corroborated  in  the  human  subject,  by  Kolliker). 

V.iS    DEFBRRNB, 

The  en»  i^fweiu,  or  excretory  duct  of  the  testis,  is  a  hard  round  tube, 
which  forms  the  continuation  upwards  of  the  convoluted  oaiial  of  the  epi- 
didymis.    It  oonuDeDces  at  the  lower  end  of  the  epididymis,  and,  at  first 
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lather  tortuous,  but  afterwards  becoming  Htraight,  it  obccdiIs  npon  the  iniMr 
side  or  the  epididymis,  and  along  the  back  vf  the  ttsUcle,  Beparated  from 
both,  however,  by  thu  blooJ-vcuBuls  passing  to  and  from  the  gland.  Coutitiu* 
ing,  then,  to  ascend  in  the  apermalic  oord,  the  \a»  deferens  acoomjinnie* 
the  spermatic  artery,  veins  and  nerves,  as  far  as  the  internal  abdomioAl 
ring.  Between  the  testicle  and  the  external  riug  ita  course  is  vertical :  it 
lies  behind  the  spermatic  vessels,  and  is  readily  distingiiiabed  by  its  hard 
curU-liku  feel.  Having  passed  obliquely  upwards  and  outwards  along  the 
inguinal  canal,  and  reached  the  inner  border  of  the  interual  abdominal  ring, 
it  leaves  the  Bpermatic  vessels  (which  pxtend  to  the  I umhaj- region),  and  tunu 
suddenly  downwards  and  invrards  into  the  pelvis,  crossiug  over  Uio  exturakl 
iliac  veascls,  and  turning  round  the  outer  or  iliac  ude  of  the  epigavtria 
artery.  Eunning  beneath  the  peritoneum,  it  reaches  the  aide  of  the  bladd«r, 
curves  backwards  and  downwards  to  the  under  surface  of  that  vi^cus,  and 
then  runs  forwards  to  the  base  of  the  prostate  gland.  In  its  course  within 
the  pelvis,  it  croBBos  over  the  cord  of  the  obliterated  hypogastric  artery,  and 
to  the  inner  aide  of  the  ureter.  Beyond  this  point,  where  it  ceases  to  be 
covered  by  the  peritoneum,  it  is  founil  attached  to  the  coats  of  the  bladder, 
in  contact  with  the  rectum,  and  gradually  approaches  its  fellow  of  the  oppo- 
aitu  side.  Upon  the  base  of  the  bladder,  the  two  vosa  deferentia  are  situated 
between  two  elongated  receptacles,  named  the  seminal  vesicles;  and  close 
to  the  baee  of  thu  prostate,  each  vaa  deferens  ends  hy  joining  with  the  duct 
from  the  correepouding  seminal  vesicle,  which  is  placed  on  its  outer  side  to 
form  one  of  the  two  coniinon  seminal  or  ejaculatory  ducts. 

Tho  vas  deferens  meiisures  nearly  two  feet  in  length.  In  the  greater  part 
of  itaoitent  it  is  cylindrical  or  slightly  oompro!^sed,aud  has  au  average  diameter 
of  ohoiit  one  liue  aud  a  rjunrter  ;  but  towards  ita  tonnination,  beneath  the 
bladder,  it  becomes  enlarged  aud  sacculated,  approaching  thus  in  oharaoter 
to  the  seminal  vesicle,  Previous  to  ite  junction  with  the  duct  of  that  vesicle, 
it  again  becomes  narrowed  to  a  fine  cylindrical  canal.  The  walls  of  the  vas 
flefereuB  are  very  dense  and  strong,  measuring  one-tbird  of  a  Una  in 
thickness  ;  'wbibt,  ou  the  other  hand,  the  canal  is  comparatively  fine,  its 
diameter  being  ouly  from  one-fourth  to  one-faulf  a  line.  In  the  aacoulated 
portion  the  passage  is  much  wider,  ami  the  walls  are  thinner  in  proportion. 

Besides  an  external  areoUr  investment,  and  an  internal  lining  mucoos 
membrane,  the  vas  deferens  is  provided  with  an  intermediate  tliick  tunic, 
whicb  is  dense  in  stiucture,  aomewhat  elastic,  aud  of  a  deep  yellowish  colour. 
This  cuat  coustats  principally  of  longitudinal  muscular  fibres,  mixed  with 
some  circular  ones.  Huachke  describes  two  longitudinal  layers  with  in- 
termediate circular  fibres.  The  external  and  middle  layers  are  thiak  and 
itrong  1  but  the  internal  longitudinal  stratum  is  extremely  thin,  constituting 
not  more  than  jth  of  the  musoular  coat.  The  vasa  deferentia  of  the 
dog,  cat,  and  rabbit  were  found  by  E.  Weber  to  exliibit  lively  peristaltU 
contractions  when  stimulated  by  means  of  electricity. 

The  surface  of  the  mucous  membrane  is  pale  ;  it  is  thrown  into  three 
or  four  fine  longitudinal  ridges,  and,  besides  this,  in  the  aocoulated  portion  of 
the  duct,  ia  marked  by  numerous  finer  rugse  which  enclose  irregular  poly- 
hedral  sjiacos,  resembling  in  this  the  lining  membrane  of  the  Tcsiculce  semi- 
ualet.      Tbe  epithelium  is  of  the  columnar  kind,  not  ciliated. 

Vat  aberraiu. — This  name  waa  applied  by  Holler  to  a  long  narrow  tube, 
or  diverticulum,  discovered  by  him,  and  almost  invariably  met  with,  which 
leads  off  from  thu  lower  part  of  the  canal  of  tho  epidiilymia,  or  from  the 
oomcueacetaeDt  of  tbe  Taa  deferens,  and  extencls  upwards  in  a  tortuoua 
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mnaner  for  one  or  two  inohes  amongRt  tha  veuelg  of  tha  spermalio  oord, 
where  it  enda  by  a  closed  eitremity.  Its  length,  whan  it  in  anravijUed, 
raoges  from  one  inch  and  a  h.ilf  to  fourteen  inches-,  and  its  breailth  incriNiaes 
towiirdEs  its  blind  eitremity.  SometimeB  this  diverticulum  is  branched, 
ftnd  occasionally  there  are  two  or  more  auch  aberrant  ducts,  Its  structure 
appears  to  be  similar  to  that  of  the  vas  defereo?,  Iti  orit(in  is  probably 
connected  with  the  Wolffiau  body  of  the  foetus,  but  the  eiaot  moiie  of  its 
formation  and  its  office  are  unknown.  Luachka  states  that  occasionally  it 
does  not  communicate  with  the  canal  of  the  epididymis,  but  appeam  to  be  a 
simple  serous  cyst. 

Oryan,  uf  QiraUUji.—Thisisataioute  structure  situated  in  the  front  of 
the  cord,  and  in  contact  with  the  caput  epididymis.  It  consists  usually  of 
several  small  irregular  masses  containing  convoluted  tubules  linwl  with 
squamous  epithehum,  and  is  scarcely  to  ba  recognised  until  the  surrounding 
connective  tissue  has  been  rendered  transparent  by  reagents.  Its  tubules 
appear  to  ba  persistent  elements  of  tlio  Wolffian  body.  {Oiraldfes,  in  Bullutin 
de  la  Soc  Anat.  de  Paris,  1857,  and  in  Journal  da  la  Physiologie,  1861.) 


THB    BBMlNil.    TBSICLE8    XXD    EJACUI,*TORT    DWCTS. 

The  vtiievltE  scminalu  are  two  membranous  receptaclBs,  situated,  ona  on 
each  side,  upon  the  base  of  the  bh-ulder,  between  it  and  the  rectum.  When 
distended,  they  form  two  long-shaped  sacculated  bodies,  somewhat  flattened 
abofe,  where  they  are  firmly  attache<l  to  the  bladder,  hut  convex  below  ; 
they  are  widened  behind  and  narrow  in  front.  Their  length  is  iiaually  about 
two  inches  and  a  half,  and  their  greatest  breadth  from  four  to  six  lines  ;  but 
they  vary  in  size  in  different  individuals,  and  also  on  opposite  sides  of  the 
same  snfaject. 

Their  posterior  obtuse 
eitremities      are     separated  Kg.  880. 

widely  from  each  other,  but 
anteriorly  they  converge  so 
as  to  approach  the  two 
vasa  deferentia,   whioh   run 

Fig.    S80. — SiesEDTioN  or   tiii 
Bibs  or   lae   Bliumr   and 

Pkistitk GuUTi,  BUOWISaTHH 
VEBI0DI,jSEM1liALEE<AKDV>St 

Bri'EKEHTU  (fioni  Haller). 

n',  lower  snrfaoe  of  tha  bli>dder 
at  the  place  of  reflcetiou  of  tba 
peritoneum  ;  5,  the  part  above 
fioyercil  by  tlie  peritoneoin ;  i, 
left  Tae  ilefenMis.  eniling  iu  e. 
the  eJBCuIntor;  duct ;  »,  left 
veaicula  seujitmlia  jolnmg  the 
nme  duct  ;  >.  «,  the  right  tu 
defanuu  and  ri^fat  veaicula  Nmi- 
nalii,  wMch  has  been  anrsvclled ; 
P.  under  side  of  the  proalnte 
gland  ;  m,  part  ot  the  nrelhra  ; 
u,  u,  tlis  ureten,  the  riglit  ens 
tnTDcd  uide. 


forwards  to  the   prostate   between   them.       The  small    triangular    portion 
of  the  base  of  tha  bladder,  which  is  marked  olf  by  tha  two  veaieuhe  semi- 
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nalea  a.t  the  sides  with  ihe  vosa  dofarentia  interposed,  uid  behind  by  tha 
line  of  reflesion  of  the  peritoneum  from  the  bladder  to  the  rectum,  reate 
iimiiediuLely  on  that  intcstliie.  The  seminal  veeicleB  themselves  fire  also 
Buppcrted  by  the  aidea  of  the  rectum,  but  they  me  separated  from  the 
bowel  by  a  layer  of  the  recto-vesical  fusciH,  which  holds  them  to  the  base  of 
the  bladder. 

The  sacculated  appearance  of  the  vedculee  Kminales  is  owing  to  their 
peculiar  formation.      Each  conHists  of  a  tube  somewhat  coiled  and  repeat- 
etUy  doubled  on  itself,  and  firmly  held  in  that  condition  by  a  deuse  libroua 
tissue.     When  unrolled,  this  tube  is  found  to  be  from  four  to  six  inches  long, 
and  about  the  width  of  a  quilt      Its  posterior  extremity  is  dosed,  so  that  it  ^^ 
forms  a  long  cul-de-^c  ;  but   there   are  generally,  if  not  always,  sevartkL^^f 
longer  or  shorter  branches  or  diverticoLi  developed  from  it,  whiuh  also  end^l 
by  closed  extremities.     Its  anterior  extremity,  which  forms  the  fore  part  of 
the  vesicula,  becomes  straight  and   narrowed,  and  ends  oppocite  the  base 
of  the  prostate  by  uniting  on  its  inner  side,  at  a  very  acute  angle,  with  the 
narrow  tetmination  of  the  corresponding  vaa  defereuB  to  form  a  single  canal, 
which  is  the  common  aemiaal  or  ejaculatory  duct. 

In  structure,  the  vesiculie  seminales  resemble  very  closely  the  adjoining 
sacculated  portions  of  the  vasa  deferentia.  Besides  an  external  fibro-areolar 
investment,  connected  with  the  recto-vesical  fascia,  they  have  a  proper  coat, 
which  is  firm,  deuKo,  and  romewbat  elastic,  and  conyista  of  rigid  white 
fibres  and  of  others  of  a  deep  yellowish-brown  hue.  Muscular  tissue  ia 
found  in  their  walls,  at  leant  on  the  posterior  aspect,  where  longitudinal 
and  transverse  bauds  pa^  over  them  from  the  muscular  wall  of  the  blailder 
(Kllia  and  Kolliker).  The  mucoua  membrane  is  pale,  or  has  u  dirty 
brownish- white  colour.  It  is  traversed  by  multitudes  of  fine  rugie,  wbicii 
form  an  areolar  structure  resembling  that  seen  in  the  gall-bladder,  but  deeper 
and  composed  of  much  finer  meshes.  The  epithelium  of  the  vesiculie  ia  of  the 
sijuamous  kind  ;  Its  particles  have  a  granular  character. 

The  seminal  vesicles  serve  as  receptacles  or  rerarvoirs  for  the  aemen,  as  ia 
easily  proved  by  a  microscopic  examination  of  their  contents  ;  but,  besides 
this,  it  is  supposed  by  some  that  they  secrete  a  peculiar  fluid  which  is  incor- 
porated with  the  semen. 

The  common  scmiiial  or  tjaevlalory  ducts,  two  in  number,  are  formed  on 
each  side  by  the  junction  of  the  narrowed  extremities  of  the  corresponding 
vas  deferens  and  vesieula  seminalis,  close  to  the  ba."B  of  the  prostate  gland. 
From  this  pouit  thoy  run  forwards  and  upwards,  at  the  same  time  approach- 
ing each  other,  and  then  pots  side  by  nide  through  the  prostate  between  ita. 
middle  and  two  lateral  lobes.  After  a  course  of  nearly  an  inch,  during 
which  thoy  become  gradually  narrower,  they  end  in  tlie  floor  of  the  proslatio 
portion  of  the  urethra  by  two  small  slit-like  orifices  placed  one  on  each 
prominent  margin  of  the  Turumontnnum  close  to  the  opening  of  the  aiuiia 
pocularia.  Fur  a  short  distance  the  ejaculatory  ducta  run  in  the  substajioe 
of  the  walla  of  this  sinus. 

The  coats  of  the  common  fentinal  duct,  as  compared  with  those  of  tb« 
vaa  deferens  and  vesiculn,  are  very  thin.  The  strong  outer  tunic  almost 
entirely  disappears  after  the  entrance  of  the  ducts  between  the  lobes  of  tbs 
prostate,  but  muscular  fibres  may  be  traced  into  the  prostatic  jiortion  ;  and 
the  mucous  membrane  becomes  gradually  smoother,  and  at  length  poseei 
into  that  of  the  urethra.  Ilie  nmacuLir  fibres  of  the  duel,  according  to 
Heule,  are  separated  ill  the  prostate  to  form  the  trabecuira  of  a  layer  of 
ctiTQruous  tissue. 
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These  ejnculatory  ducts  serve  to  convey  the  fluid  coutMoed  in  the  sesunal 
veaicleB  and  VBsa  deferentii  iiito  the  nreUmL 

TESSELS    ASD    SEEVES    OF    THE    TESTIS. 

The  testicle  &nd  ita  eicretory  apparatus  receive  blood-vcBsela  wid  nerrea 
from  different  sources  from  those  which  supply  the  coveringa  of  those  parts. 

Tlie  upertnatic  artery,  or  proper  artery  of  the  testicle  (p.  41 4),  is  a  ilonder 
and  remarkably  long  branch,  which  arises  from  the  abdouiJial  aortn,  and 
passing  down  the  posterior  abdominal  wall  reaches  the  spermatic  coril,  and 
descends  along  it  to  the  gland.  In  early  fcetal  life  its  course  is  much  shorter, 
as  the  testis  is  then  situated  near  the  part  of  the  aorta  from  which  the  artery 
arises.  As  the  vessel  approachoa  the  testicle,  it  gives  off  small  branches  to  the 
epididymis,  and  then  divides  into  others  which  perforate  the  tunica  albuginea 
at  the  hack  of  the  gliuid,  and  paas  through  the  corpus  Highmorianum  ;  some 
spread  out  on  the  internal  siirfaoe  of  the  tunica  albugiuea,  whilst  others  run 
along  between  the  lobes  of  the  testis,  supported  by  the  fibrous  procesaos  of 
the  mediastinum.  The  smallest  branches  ramify  on  the  delicate  membraiioua 
septa  between  the  lobes,  before  supplying  the  seminiferous  tubes. 

The  vas  deferens  receives  from  the  superior  vesical  artery  a  long  slender 
branch  which  accompanies  the  duct,  and  is  hence  named  the  dc/erenl  arfefj 
or  aTtery  of  the  vai  deferens  (p.  421),  It  ramifies  on  the  coats  of  the  duct,  and 
reaches  aa  far  as  the  testis,  where  it  aoaatomoses  with  the  spermatic  artery. 

The  ipermatic  reins  (p.  473)  commence  in  the  testis  and  epididymis,  pass  out 
at  the  posterior  borderof  both,  and  unite  into  larger  vessels,  which  freely  com- 
muuicato  with  eacli  other  aa  they  ascend  along  the  cord,  and  form  a  plexus, 
named  the  pampiniform  jil^trui.  Ultimately  two  or  three  veins  follow  the 
course  of  the  (jiemiatic  artery  into  the  abdomen,  where  they  unite  into  a 
single  trunk,  that  of  the  right  side  opening  into  the  vena  cava,  and  that  of 
the  left  into  the  left  renal  vein. 

The  lirmphiUici  (p.  495)  accompany  the  spermatic  vesieb  and  terminate  in 
the  lumbar  lymphatic  glands,  which  lie  about  the  large  blood-vessela  in 
front  of  the  vertebral  column.  According  to  Ludwig  and  Tomaa,  they  begin 
in  a  Large  network  of  spaces  which  completely  fills  the  jotervala  between  tlie 
tubuli  semiuiferL  According  to  Henle,  those  intervals  arc  occupied  by 
granular  matter,  which  he  compares  with  the  contents  of  nerve  cells,  and 
which  abounds  in  rounded  nucleL  (Lndwig  and  Tomsa,  in  Sitzungsberichte 
d.  Kaitierl.  Akad.     Vienna,  18G2.) 

The  nerves  are  derived  from  the  sympathetic  systenL  The  spermatic 
plexus  {p.  701)  is  a  very  delicate  set  of  nervous  filaments,  which  descend 
upon  the  spermatic  artery  from  the  aortic  plexus.  Some  additional  fila- 
ments, which  are  very  minute,  come  from  the  hypogastric  plexusf  and 
accompany  the  artery  of  the  vos  deferens. 

The  vesiculm  seminalei  receive  branches  from  the  inferior  vesical  and 
middle  tuemorrlioidol  arteries.  The  veins  and  lymphatics  correspond.  Tlie 
nerves  belong  to  the  sf  mpathetio  system,  and  come  from  the  hypogastric 
plains. 

Thenemen  is  a  thick  whilish  fluid,  which  consists  of  a  liqnorHeminis,  and  of  certain 
solid  particles.  It  is  the  combined  product  of  tbc  testes  and  necessary  gciit^rslive 
glands,  the  former  secret ing  spcrmatoios,  nod  little  more  fluid  than  is  neceBsarj  to 
convey  these  ^  the  Utter  diluting  t)ii9  nreretioa  nitli  ndditiunul  fluid. 

The  li-piur  aeminit  is  colourlpsB,  transparent,  nnd  of  an  albuminous  aatare.  It  oon- 
ia\m  Qoating  in  it,  besidca  squami>u.*  and  colniiLOar  epithelinm  cells,  oil-like  globules 
and  miuule  granular  matter,  aemiaai  yramdia  (Wsgoor),  and  the  ijiti-matoz^m  or 
spermatic  filnmeots. 
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Tha  KmiruU  tp-auidin  are  rounded  colourlesg  corpuscles,  having  \  granaUr  aipcet. 
Tboy  Bvarase  about-  i^th  of  an  inch  in  diamcler,  and  may  b«  aliied  to  mueou 
corpuscles. 

Pig.  681. 
A.  B. 
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Fig,   nsi  k.—Snh»i.iK  FiLAvsKTs  rniiM  tm 

HUUAK  VaB  DErEBKItS  (frglU  KolliliCT). 

1,  miignifieii   3,^0  dinmeteni ;  2,  migrufied  SOO  . 
diametera  i  a,  froni  the  KiJe  ;  b,  [lom  aboTe. 

Fig.  flSl  B. — SpuimATlo  Cells  and  Sphrha- 
TO»iA  or  THE  Bull  ckmkooiso  usviiAii'iiiiai 
(from  Kiilliker),     '^ 

1,  gpcnnntii:  cells  »ilh  one  nr  two  ntialei,  one 
or  them  clear  ;  2,  3,  free  uaclei  wjlb  ■pennBtia 
filaiueutB  fonaing  ;  i,  the  ElumeuU  clongaKd 
aad  the  bodf  widened  ;  6,  filameata  nearlj  fnllr 
developed. 

Fig.  081  C— EaciPE  n»  tna  afsimiToioA  vaon 
THEIR  Cells  in  tuk  sauk  Amxit.. 

],  sirermntlo  cell  conUiiLiDg  Lhe  sperm atoioon 
coiled  up  withiu  it ;  2,  the  cells  elonpiWd  bj  Uic 
partinl  uncoiling  of  the  s]>eruiatic  filament ;  "; 
a  cell  from  wbioh  the  jilameut  hua  lit  piu^  tie<:ome 
free ;  4,  the  mme  vith  the  bodf  alto  {lartially 
free;  5,  sffeniiatr>ii>on  frora  the  epididymis  vitb 
veatiges  nf  the  oell  ndherent  ;  B,  ■leniinlux.'on 
fram  the  vos  dcfi;n:ne.  aboaiog  the  unall  ea)ai{»- 
meutj  b,  OD  the  filameot. 


The  epfrmalosoa  are  peculiar  particles,  which,  during  life  and  for  some  houri  after 
btiag  removed  from  the  testicle,  perform  rapid  vibratoiy  or  Inching  movemeata.  Each 
MBtigts  of  It  flattened  oval  part  or  go  railed  body,  and  of  a  long  slender  filifuna  tail. 
The  body  IS  about  ^,th  of  an  inch  in  width,  and  the  entire  spcrmaloioou  is  froia 
jjgth  to  jfgth  of  an  inch  in  length.  The  body  often  contains  a.  minute  spot,  and,  at 
it«  junctiun  with  tho  narrow  lilunicQl  or  tail,  there  is  frequently  a  slight  projeoting 
fringe  or  collar.  The  sperranlozoit  are  developed  lilie  nuclei  En  the  tnteliot  or  Iha 
spermatic  ccHh,  Ihc  cells  subsequently  becoming  enlarged  into  transparenl  vcaiculac 
liudics  of  cousiderable  size,  in  which  one  or  several  spcrmaloToa  may  bo  aecn.  Soma- 
dmes  a  group  of  cells,  each  containing  a  single  sperm atozoon,  is  seen  enclosed  within  K 
r*  The  Bpenuatoioa  an  not  narmully  found  free  until  Ihcy  rcaclithe  rctetealj& 

idLeuckart,  Article  "tiemea"  in  Cyclop,  of  A  oat,  and  Fhys.;  Ktilliker  in 
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ORGAME  OF  GENERATION  IN  THE  FEMAt.E. 

The  gecerative  organs  in  the  famftle  cooaiat  of  tho  ovarins,  utorua,  nnd 
Fallopian  tubes,  wbicli  are  named  the  iiiicrtuil,  and  the  vagina  and  vnlvo, 
named  the  txUmal  orgEina  of  generation. 

THB    VPLVA. 

The  miica,  or  piiJeiidum,  is  a  general  term,  which  includes  all  the  parts 
perceptible  extenially,  Tiz.,  tho  mous  Veneris,  the  labin,  the  hymen  or 
caninculsi,  the  clitoria,  and  the  uymplue.  The  urethra  alao  may  be  desoiibed 
in  connection  with  these  parts. 

The  integument  on  the  fore  part  of  the  pubio  aymphysis,  elevated  hj  a 
quantity  of  areolar  and  adipoae  substance  de[>0Bited  beneath  it,  and  covL'red 
with  hair,  is  termed  the  imiru  Venerin,  The  libia  pudeiidi  (labia  externa 
T.  majors)  extend  downwarda  and  backwarda  from  the  mons,  gradually  be- 
coming thinner  us  tbey  deacend.  They  form  two  roandeil  folds  of  integu- 
ment BO  placed  aa  to  leave  an  elliptic  interval  (rtica)  between  them,  the 
outer  aurfaca  of  each  being  continuoua  with  the  ekin,  and  covered  with 
scattered  hairs,  whilst  the  inner  is  lined  by  the  commencement  of  the 
genito-urinaly  mucous  membrane.  Between  the  skin  and  mucous  mem- 
brane there  ia  found,  besides  fat,  vessels,  uerrea,  and  glands,  some  tissue 
resembling  that  of  tho  dartoa  in  the  acrotutn  of  the  mulu.  The  labia  majora 
unite  beneath  the  mons  and  also  in  front  of  tlie  purineum,  the  t«o  poinbt 
of  union  being  called  commissures.  The  posterior  or  inferior  oommisKure  in 
about  an  inch  distant  from  the  mai^n  of  the  anus,  and  this  interval  is 
named  the  perineum.  Immediately  within  the  posterior  commiasure,  the 
labia  are  connected  by  a  slight  transverse  fold  (fr'snriliim  pwiendi),  which 
has  also  received  the  name  of  fovrchtift,  and  is  frequently  torn  in  the  lirst 
parturition.  IHiui  space  between  it  and  the  commissure  has  been  called 
foiaa  itatrtcufaru. 

Beneath  the  anterior  commisaure,  and  concealed  between  the  labia,  is  tho 
ditorh,  a  small  elongated  body  corresponding  in  ooiiformaliou  and  structure 
to  a  diminutive  penis,  but  differing  in  having  no  corpus  apougioeum  nor 
urethra  counucteif  with  it  below.  It  consists  of  two  corpora  cavirtiota,  which 
are  attached  by  emra  to  the  rami  of  the  ischium  and  pubcs,  and  are  united 
together  by  their  flattened  inner  surfaces  which  form  an  incomplete  pectini- 
form  septum.  The  body  of  tho  clitoris,  wViich  is  about  an  inch  and  a  half 
long,  but  is  hidden  beneath  the  mucous  membrane,  ia  aurmountad  by  a 
small  3(0113,  conaisting  of  apongy  erectile  tisane.  The  glaiis  is  imperfur.ite, 
but  highly  sensitive,  and  covered  with  a  membranous  fold,  analogous  to  tho 
prepuce.  There  is  a  small  suspensory  ligameut,  like  that  of  the  penis  ;  and 
the  two  ischio-cavemous  muaclcs,  named  iu  the  female  trtctjins  diloridii, 
have  the  same  connections  as  in  the  mole,  being  inserted  into  tho  cmra  of 
the  corpora  covertiosa. 

From  the  glans  and  preputial  covering  of  the  clitoris  two  narrow  pendu- 
lous folds  of  mucous  membrane  pass  backwards  for  about  an  inch  and  a 
half,  one  on  each  side  of  the  entrance  to  the  vagina.  Tlieae  are  the  injmphr 
(labia  interna  *.  minora).  Their  inner  surface  is  continuous  with  that  of 
the  vagina  ;  the  external  iuseuaibly  possea  into  that  of  the  labia  majora. 
They  contain  vessela  between  the  laminte  of  tegumentary  membrane,  but, 
according  to  Kobelt,  no  erectile  plexus  ;  indued  they  would  seem  to  corre- 
spond to  the  cutaneous  covering  of  the  male  orethra  (supposed  to  lie  split 
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open),  whilit  the  erectQe  atrncture  coirefipotidiiig  to  the  bulb  ssd  apctngy 
body  (in  two  separate  liglit  and  left  halves)  lie*  deeper,  u  vill  be  preacntly 
expUined.     (Kobelt,  Die  raannlichen  ucd  weiblicheu  WoQnstorgaiie,  1844.) 


Pig.  esi.- 


fig.  681.*— LAT«»4t  Vtiwnr  r««  Suk- 
nu  Stkcctdkb;  ■,!  rat  Emaau, 
Ouiiva  in  nu  Pn^Mtfrom  Kobelt).  | 

The  blood-Toaili  bire  btea  injceted, 
nnil  Ibe  skin  uid  mncana  membnne  bate 
bem  remored ;  a,  bnlbnn  TestibnU ;  e, 
plexoB  of  TciDS  nsmMl  pars  intetiBedii ;  e, 
glani  eliloridis ;  /,  bodj  of  Uw  ditnru  ;  A, 
darad  leb  ;  I,  right  cro)  dihmJiB ;  m, 
Tcetibnle  ;  s,  right  glaod  of  BartlwUik. 


Between  the  Dj-mphie  is  the 
angular  iuten-ul  cidled  the  rettibule, 
in  which  is  situated  the  cirenLu' 
orifi'-e  of  the  vrclhra,  or  tiitafiii 
tinruiritu,  about  au  inch  below  the 
clitoris  and  just  above  the  eutrattce 
to  tbo  THgina.  The  membrane  which 
HUrrouttds  this  orifice  is  rather  pro- 
niiueut  lu  most  instauccs,  »o  as 
readil3r  to  indicate  its  utuation. 
Iininediatelf  below  the  orifice  of  the  urethra  is  the  entrance  to  the  roffina, 
which,  in  the  virgin,  in  usually  more  or  less  narrowed  by  the  hiimm.  This 
is  a  thin  duplicature  of  the  mucous  membrane,  placed  at  the  entrance  to 
the  TAgina  ;  it«  fotm  varies  rery  considerably  in  different  personn,  but  is 
most  frequently  goroiliitiar,  the  concave  margin  being  directed  forwarda 
towards  the  pubes.  Sometimes  it  is  circular,  and  is  perforated  only  by  $t 
■m&tl  round  orifice,  placed  usually  a  little  above  the  centre  ;  and  occa- 
sionallf  it  is  cribriform,  or  pierced  nith  several  smnll  apertures  ;  and  it  may 
in  rare  instnuces  completely  close  the  vagina,  constituting  "imperforate 
hyraon."  On  the  other  hand,  it  is  often  reduced  to  a  mere  fringe,  or  it 
may  hu  entirely  absent  After  its  nipture,  some  small  rounded  elevation! 
rcmniii,  called  cnrKiiculir  myrtifnrmca. 

The  mucuvs  meinbrane  may  be  traced  inwards  from  the  borders  of  the 
labia  mnjorn,  where  it  b  continuous  with  the  skin  :  it  forms  a  fold  over  the 
va«cular  tiaaiio  of  the  nyraphu-,  and  i*  then  prolonged  into  the  urethra  and 
vagina.  It  is  smooth,  reddish  in  colour,  is  covertd  by  a  scaly  epitlielium, 
and  in  provided  with  a  considerable  number  of  mucous  crypts  and  fotliclea 
and  with  glands  which  secrete  an  unctuous  and  odorous  substance.  The 
mocons  crypts  and  follicles  are  espociaHy  distinct  on  the  inner  surface  of 
the  nympiiie,  and  near  the  oriQce  of  llie  uruthra.  The  sebaceous  glands 
are  found  beneath  the  prepuce,  and  upon  the  labia  majora  and  outer  sorfoce 
□f  the  nymph 89. 

The  glandi  nf  Bariholin  (or  of  Duvemey),  corresponding  to  Cowper'a 
glands  in  the  male,  are  two  reddish  yellow  round  or  oral  bodies,  about 
the  size  of  a  Urge  pua  or  small  beau,  lodged  one  on  each  side  of  tbo 
conimencoment  of  the  Tagiiia,  between  it  and  the  erectores  clitoridla 
muscles,  beneath  the  supierficial  perineal  fancia,  and  in  front  of  tlie  trana- 
verse  muscles.     Their  ducts,  which  an  long  and  Eingle,  run  forward  aad 


open  on  the  inner  aspect  of  the  nymphie,  oatride  the  hymen  or  oanincuLo 

my  rti  formes, 

Ertctilt  tissue — All  the  pnrtB  of  the  Tulva  are  supplied  abundantly  with 
blood- vessels,  and  in  certain  situoti'.ns  there  are  nittfaea  oompoBcd  of  venona 
ploiuses,  or  erectile  tisauo,  correaponding  to  those  found  in  tlie  male. 
Besides  the  corpora  cavernosa  and  glans  clitoridis,  already  referred  to,  there 

Fig.  682, 


Kg,  8S3, — Smotn  Tuw  or  tub  ZKtmn.K  Stedcturis  uf  tus  Eztiutu  Oboavr  in 
THi  FsiuLi  (<igiu  Kitbelt).   J 

It,  bntbdi  Tee^bnll ;  b,  ipbiiicter  Taginm  muirte  ;  t,  e,  Tenous  plexni  or  pan  ioler' 
media ;  /,  gUns  clitoridia ;  g,  oodaeotiDg  reins  ;  A,  dorwl  veia  of  tlie  elitvris ;  it,  Tdni 
pauiog  beoeatli  the  pubca  ;  (,  the  oblumtor  vein. 

Are  two  large  leech-shaped  masses,  the  biiUn  teslibtili,  aboat  au  inch  lontf, 
ConBiatiug  of  a  network  of  veins,  enclosed  in  a  fibrous  membrnne,  and  lying 
one  on  each  side  of  the  Tvstibule,  a  little  behiuil  tlie  uympbes.  They  aro 
rather  pointed  at  their  upper  extremities,  and  rounded  below  :  they  are  bqb- 
pendsd,  as  it  were,  to  the  crura  of  the  clitoris  and  the  rami  of  the  pubes, 
covered  internally  by  the  mucous  membrane,  and  cmbraoed  on  the  outer  side 
by  the  fibres  of  the  constrictor  vagijiai  muscla  They  are  together  equi- 
valent to  the  bulb  of  the  urethra  in  the  mate,  which  it  will  be  remembered 
pruHCots  traces  of  a  median  division.  In  front  of  the  bipartite  bulb  of  the 
vestibule  is  a  smaller  plexus  on  each  side,  the  vessels  of  which  are  directly 
continuous  with  those  of  the  buibus  vestibuli  behind,  and  of  the  glans 
clitoridis  before.  This  is  the  purs  ti.ttnitedia  of  Kobelt,  and  is  regarded 
by  him  as  corresponding  with  the  part  of  the  male  corpus  spongiosum 
DTothrni  nbich  is  in  front  of  tbu  bulb  ;  it  receives  large  veins  coming  direct 
bom  the  nymplue. 

Ytiftlt. —  The  oalennost  parts  of  the  vnlvn  are  (applied  by  the  saperScial  pudendal 
arteries;  the  deeper  parU  and  nil  the  creetile  tissues  receive  brancbea  hoa  the  internal 
pudic  arti-rles,  as  in  the  male.  The  veins  al^o  In  ■  great  measure  correspond  ;  ibcre  is  a 
vena  dursalis  cUtoridiH.  receiving  branches  from  llic  gisns  and  oilier  parts  as,  In  the 
mole ;  [lie  veins  of  Ihc  liulbaa  seitihuli  pass  liackitarcla  into  llie  vnginnl  ple.iuicfi, 
and  are  ):ODDci:tcd  also  wilh  llic  ablnralor  veins;   above  the)'  commuoii^le  with  the 
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•tl  the  [Ml*  LmDnneilU.  thoM  nf  tbs  onpi^fBfVBMB  ^tl  Ike  gtuM  of  tie 
dhwia,  xnt  aba  ■tUl  ika  rem  (1oimU&     Tbe  \im\ikMhm  meatrnfaai  lh«  Uoo^ 
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Ibr  the  oceOIb  Q^tm,  tbare  m  ndier  nema  prrnwiflng  Ihtm  the  IninliaT  mii  abail 
pkmaaj  duM  fooB  (fa  IbimBr  betng  C&e Cmnrba  of  Cte  jeuita-anni  (p.  WO^  aod 
ibiK  ftnoi  Bh>  latter  of  Iba  tnftnc  ifitmrl  il  uul  inumal  poiBe  nam  (pk.  <75). 
vhiib  taM  KDd*  eom^aiaUmT  IngB  teai^u  ui  Uie  dil>kru.  The  ouxleaf  tanm*- 
ttao  ia  not  kaowK  witk  ecrtkiiUr ;  (anile  uarpmclei  bnv  been  wen  in.  the  ^■—rran 
fH^tffjf  juiit  Paidnian  tnd^  in  tfa&c  of  some  -mir^fiu 

Tb  Jfaxiii  weOrct,  m  MMBgareil  nith  iJut  af  tin  oAtr  wn,  m  ^tatt, 
■BpmMBtmg  Milj  tba  apparkaB  of  the  pmucic  psn  of  tt*  mali  pMHica. 
It  b  aboat  sa  indt  aiul  ^Uf  m  loigUi.  and  is  vid*  tati.  tafttk  of  gnat 
dutenaon  ;  ita  <»iiuiai7  iHJuiieC«'  u  abant  thrae  or  bar  Bimi.  but  ft  e»> 
tages  toinniit  iU  VKaiiial  ori&ia.  Tha  HiiauUiM  of  tbia  eunl  in  ilownsanla 
■ad  fiimrda,  and  it  ia  alighilj  cnrred  and  tOBen*  vpawda.  It  U^ 
imbed^Ml  in  the  oppax  or  ntber  de  autertiv  wail  of  the  Mgina,  fiam 
wbidi  it  euuiot  b«  ■eparxted. 

Tha  axtctiMl  orifice,  cr  aeohif  •rinarrai,  opana  io  tile  *alia,  bmeatb 
flw  lympiijm  pDbci,  nesrlj  as  inch  below  and  behind  lbs  ctitoria,  botwern 
tba  ttjTOfbm,  and  imanaiiatel;  above  the  enOaoce  to  tha  Tigm^  ^oai  ha 
«ri&e,  vhidi  is  ita  Diinoweat  pMt,  tha  outnl  ponea  apwxida  and  back- 
wwda  betveen  tba  otm  of  tba  eBt(x»  and  behind  the  pabes,  gnduallj 
•■bqpBg  into  a  fsnoel-ifattped  opamog  mt  it  anproaohei  and  jutna  th  ^oA 
vt  tka  UaiidtT.  There  u  alao  a  (Elatation  in  the  Sour  of  the  cawU,  jaat 
witUD  tha  BMataL 

Ths  ■■eowa  Benhaaa  is  wititiah,  «xeep(  near  the  ocifioa  ;  it  ii  eajaed 
into  [ongHndina]  plioe,  which  are  not  entiiely  obhterated  by  distenaicm, 
eapecialljr  ooa  which  ia  particnlart;  aurked  on  the  lower  or  poateoor  tar- 
fue  of  tbe  niEtbiK.  Near  the  bladder  the  membrane  is  soft  and  pttln, 
with  man;  tubular  mumaa  glands.  lower  down  these  increase  in  ciia  and 
Ua  in  groai«,  between  the  lucgitiidinal  folds,  and  immediately  within  and 
aromd  the  orifice,  the  lipa  of  which  an  eletated,  aie  several  laiger  and 
wider  crypts. 

The  Ibiing  membrane  is  covered  with  a  scaly  epttheliiun,  bnt  near  the 
t>lad<ler  tbe  particles  become  spheroidaL  The  submucous  areolar  tiarae 
cotitains  clmitic  fibres.  Outside  this  then:  is  a  highly  vascular  stractore,  in 
which  are  many  large  reins.  Between  the  anterior  and  pusterior  l.iyers  of 
tbe  triaDgnlar  ligament,  tbe  female  urethra  is  embraced  by  the  fibres  of  the 
WiDpreasor  nretbrw  mosele. 

The  WhU  and  ntrva  of  the  female  urethm  ore  recy  nnmeroDB,  and  are 
deritad  frcmi  the  eame  sources  as  those  of  the  tagina. 

The  etti/iiia  is  a  membranous  and  dilatable  tube,  eitenduig  from  the 
vulva  to  th"  iiloniN,  t)ie  neck  of  which  ia  embrnced  by  it.  It  rests  below 
nnd  beliiiid  on  the  rectum,  supports  tbe  bladder  uud  urethra  in  front,  nod 
is  nnclnnml.  bctwnen  the  levatorea  ani  muscles  at  tbe  sides.  Its  direction  it 
DUrvril  iHwikwunia  and  upwards  :  its  axis  ■corresponding  below  with  that  of 
Uttfit  of  the  |>elvi«,  Bad  higher  up  with  that  of  the  pelvic  covitf.  In 
ponou  of  Iwiiig  thus  curved,  its  length  is  gitater  along  tbe  postorior 
(long  tliu  aiiliirior  wall,  buiiig  iu  the  ktter  bitualiou  about  fotir  inches, 


THE  VAGINA. 
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while  in  the  farmer  it  tunounts  to  five  or  six.     Eadi  end  of  tUc  m^ua  is 

somewLftt  narrower  tbnn   the  middle  part  :  the  lower,  which   ia  coiitinuoHs 
with  the  vulra,  is  the  narrowest  part,  and  has  its  loiig  diameter  from  before 
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Pig.  6S3. — SionoNAt.  Vren  or  tbi  Tisobiu  or  tqk   Fiuiils  Pilvib  (after  HoaBton 

and  &om  DatitrE).      ^ 

p,  proniontorj  of  the  laonim ;  »,  sjinphjaiH  of  the  pnbea  ;  i;  tha  npper  part  of  (lie 
urinarr  bladder  ;  «',  tbe  neck  ;  »',  n,  llie  ureUira  ;  u.  tha  uterua  ;  rn,  the  vagina  ;  r, 
thf  pciint  of  uuioa  of  tbe  middle  Bod  lower  |>arlii  of  tLe  ruistiim  :  r',  the  fold  lietweea  the 
middle  ami  npp«r  pnrt^  ot  Ibo  roctum  ;  tt,  the  aauif ;  i.  tbc  right  labiara  ;  a,  the  right 
uympha ;  h,  th^  hjnitD ;  ct,  the  divided  clituria  vith  the  prepuee-  The  pelvic  Tiacera, 
baling  been  distended  aod  hardened  with  alcDliol  preTiooi  to  makjag  the  nsclioa,  appear 
Bomewbat  lai^er  than  aatoraL 

backwards  ;  the  middle  part  is  widest  from  aide  to  aide,  heing  flattened 
from  before  back  words,  so  that  its  anterior  and  posterior  walla  are  ordinnrily 
in  cootact  with  each  oiher  ;  at  itit  upper  end  it  Is  rounded,  and  expoutla  to 
receive  the  vagioal  portion  of  the  nock  of  the  uterua,  which  is  embraced  by 
it  at  Mine  distance  from  the  ob  uteri.  The  viigina  renohea  higher  up  oit 
the  cerviA  uteri  behind  than  in  front,  ao  that  the  uterua  appears,  as  it  wert, 
to  ho  let  into  its  anterior  wall. 

On  the  timer  surface  of  the  vagina.  Along  the  anterior  and  the  posterior 
walls,  a  fUghtlj  elevated  ridge  extends  from  the  lover  end  iipnards  along 
the  middle  line,  similar  to  the  raphe  in  other  situations  :  these  ridges  are 
named  the  coliimjia  of  tho  rai^ina,  or  ci>l'imn<B  ragarum.  Numerous  deu- 
tated  tronsverao  ridges,  called  ruga,  will  also  be  obnorved,  particularly  in 
persons  who  have  not  home  childrou,  running  at  right  angles  from  the 
columns.      Those  columua  and  riigLo  ure  moat  erident  near  the  eutranoe  of 
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the  TaginK  and  on  Uie  anterior  Rurface,  and  gradually  become  less  marked, 
nnil  diaappear  towarila  itia  npper  end. 

.SInitdirc  and  cunitcetioiia. — The  walls  of  the  vngiua  are  tliickest  in  trout, 
in  the  viciulty  of  thu  urethr.i,  which  iudeud  may  he  raid  to  be  imbedded 
in  the  anterior  Willi  of  tba  vaginal  pasaaj^e  ;  in  other  aituationa  they  &r« 
thiiiuer.  The  vagina  is  fitpdy  connected  by  areolar  tissue  to  the  neck  of 
the  bladder,  and  only  loosely  to  the  rectum  and  luvatores  ani  muscles  ;  at 
the  upper  end,  for  about  a  fourth  part  of  its  length,  it  rooeivBa  a  covering 
behind  from  the  peritoneum,  which  descends  in  the  form  of  a  cid-de-sac 
thus  far  between  the  vagina  and  the  rectum. 

E.tternatly  the  vagina  presents  a  coat  of  dense  areolar  tisaae,  and  be- 
neath tills  its  walls  aro  composed  of  unstriped  muscle,  which  is  not  distioctly 
separable  into  strata,  but  ia  composted  chioQy  of  fibres  internally  ciroulnr 
and  externally  lougitiidiiial.  Round  the  tube  a  layer  of  loose  erectile 
tissue  is  found,  niiicli  is  most  miirkeii  at  the  lower  part. 

At  ila  lower  end,  the  vagina  is  embraced  by  niUHCular  fibres,  vrhioh  con- 
stitute the  ti^/iiiicfci'  vagiiiit,  already  described  (p,  2tiG). 

The  mucous  membrane,  bolides  the  columns  and  ruge,  ia  provided  with 
conical  and  filiform  paptllie,  numerous  muciparaiia  glumU  and  folUclea, 
especially  in  iU  upper  smoother  portion  and  round  the  corTix  uteri. 
This  membrane,  which  is  cuntinuouB  with  that  of  the  utenu,  is  covered 
with  a  sijuamoaa  epithelium. 

The  vagina  is  largely  supplied  with  vesaiala  and  ncrvca.  The  arlcries  are  derived 
from  brancLcn  af  ihe  inli:rnal  iliuc,  viz.,  the  vagin.tl,  iiikriial  pudlc,  vesica  I,  sad 
uWrine  (pp.  422,  J2S).  Thu  veins  covrcipond ;  but  tbcy  fiiat  siirroiiad  tlio  vae'ia 
with  nutni^raus  liranclioa,  and  form  at  eu^h  sidi!  a  ptc»us  named  llie  ra-jiiia!  p1i;iiig. 
Ths  Fierce*  are  derived  from  the  b^pogastrlc  plexus  of  the  symptthetic,  aud  from  the 
fourth  saeral  and  pndic  nerves  of  the  iploal  syiitem ;  the  former  are  tiacsalilo  la  the 
trcctUe  liasne  (p.  TUJ). 

TflK  UTERITB. 

The  MfWTMj  icomb,  or  mair'vx,  is  a  hollow  organ,  with  very  thick  walls, 
which  is  intended  to  receive  the  ovuni,  rataiu  and  support  it  during  the 
development  of  the  fojtua,  ond  expol  it  at  the  time  of  parturition.  The 
ova,  dtHchnrged  from  the  ovaries,  reach  tho  uterua  by  the  Fallopian  tubes, 
which  open,  oue  at  cadi  aide,  into  the  upper  part  of  that  organ.  During 
pregnancy,  the  uterus  undergoes  a  great  enlargement  in  size  and  cajuicity, 
ivi  well  as  other  important  changes.  In  the  fully-developed  virgin  condi- 
tion, which  is  that  to  which  the  following  description  applies,  it  is  a  pear- 
shaped  body,  flattened  from  before  backwards,  situated  izi  the  cavity  of  the 
pelvis,  between  the  bladder  and  rectum,  with  its  lower  extremity  projecting 
into  the  upper  end  of  the  vagina.  It  does  not  reach  above  the  brim  of  tha 
pelvis.  Its  upper  end  is  turned  upwards  and  forwards,  whilst  the  lower  ia 
in  the  opposite  direction  ;  ao  that  it«  position  corresponds  with  tliat  of  the 
aiis  of  the  iidet  of  the  pelvis,  and  forms  an  angle  or  curve  with  the  axis  of 
the  vagina,  which  corresponds  with  that  of  the  outlet  of  the  cavity.  The 
Uterus  projects,  as  it  were,  upwarils  into  a  fold  of  the  peritoneum,  by 
whieh  it  is  covered  buliiud  and  above,  and  also  in  front,  except  for  a  short 
distance  towards  the  lower  end,  where  it  ix  connected  with  the  base  of  the 
bladder.  Its  free  surfaca  is  in  contact  with  the  other  pelvic  viscera,  some 
COP  of   the    aiuall    intestine  usually    lying   upon   and   behind  it. 

i  lides  the  peritoneum  U  rufieoted  in  the  form  of  a  broad 


iluplicatiire,  Duniail  tlie  tigamenlnin   latum,  which,  together  with  the  parts 
contnineil  within  it,  will  be  preaently  deBoribcd. 

Fig.  684. 


Fig.  aSl.  —  AiiTKUut  Viiw  or  ini  Uttava  ikd  na  kfrewkata.     ^ 

a,  fuDilns  :  6,  boili  :  c,  eetrii ;  c,  froat  of  tbo  nliper  part  of  the  rsglns ;  n,  n,  nmnd 
ligaioeiitJi ;  r.  r,  broad  lij^inf^nLfl  i  a,  f,  PalEapiau  lubes  ;  I,  fimbriated  eilremitj  ;  u, 
oOJaia  ■bdomlnitle :  the  ;>u«ition  oF  ihe  oiariea  U  inilicnwd  IbniuRb  the  l>roaJ  liijaueuU. 
And  the  cat  edge  of  the  iieritunuam  is  sLdvd  aluiig  the  aide  of  the  bioad  liguiueutB  >ud 
acron  the  (net  of  the  uteriu. 

The  avBrn^e  dimenNions  of  the  uterus  are  about  three  inches  in  ttingth, 
tno  in  breadth  at  his  upper  and  wider  part,  and  uearl;  an  inch  in  thick- 
ness :  its  weight  m  from  seveu  to  twelve  draohms.  It  is  usuully  described 
aa  poEsessiiig  a  fuudus,  body,  anil  neck. 

Tlie  /uttiiiis  id  the  broad  upper  end  of  the  body,  and  projtictg  coarexly 
upwards  from  between  the  poiuts  of  attiichment  of  the  Fullopian  tnbes. 
During  gestation,  its  convexity  ia  greatly  iiicreouii),  and  it  sucrounda  a 
large  part  of  the  uterine  civity.  The  body  gradually  narrows  aa  it 
extends  from  the  fundus  to  the  neck;  it»  sides  are  Btraight ;  its  ante- 
rior Bud  posterior  surfaces  are  both  somewhat  convei,  but  the  latter  more 
HO  than  the  former.  At  the  poiuts  of  union  of  the  sides  with  the  rounded 
superior  border  or  funduB,  are  two  projecting  angles,  with  which  the  Fal- 
lopian tubes  are  couuected,  the  round  ligaments  bein^  att:iched  a  little 
before,  and  the  ovarian  ligameuta  behind  atid  beneath  thdm  ;  these  three 
part4  aio  all  included  in  the  duplicature  of  the  brond  ligiuiientn.  The 
luek,  or  cervix  TtteH,  narrower  and  more  rounded  than  the  rest  of  the  organ, 
is  from  six  to  tight  lines  loug  ;  it  ia  continuous  above  witli  the  body,  and, 
becoming  somewhat  smaller  towards  its  lower  extremity,  projects  into  the 
up])Gr  vud  of  the  tube  of  the  vngtua,  which  is  united  all  round  with  the 
substauce  of  the  uterus,  but  extends  upwaids  to  a  greater  distance  behind 
than  ill  fruut.  The  projecting  portion  is  aometiines  named  the  vayinal  part. 
Tile  lower  end  of  the  utems  presuuta  a  transverse  ai>erture,  by  which  its 
cavity  opens  into  tbe  vagina  ;  this  is  named  variously  vs  ntfii,  <)»  ufcH  ex- 
ternum, aud  (from  some  supposed  likeness  to  the  mouth  of  the  tench  fish) 
ot  iincce.  It  is  bounded  by  two  thick  lips,  the  posterior  of  which  is  the 
thinner  and  longer  of  the  two,  while  the  anterior,  although  projeoting  lean 


dS4 


FEIULE  ORGANS  OF  GENERATION. 


from  its  vnginal  attnchraent,  is  lower  in  po^iition,  aiid,  when  the  tube  is 
cloaeii,  rests  on  the  posttrior  wall  of  the  Yagina.  These  borders  or  lips  ore 
generally  smooth,  but,  after  parturition,  tbej  frequeatly  become  irregular, 
and  are  aometimes  flasored  or  cleft. 

Fig.  ass. 


Fig.  BS5. — rosTKBioR  View  o»  the  Uisrus  asd  its  Appk.toaoks. 

Tlie  cavity  of  the  uteraa  baa  betn  openeJ  b;  the  removal  of  Ibe  |H)9tvriDr  noil,  uDiI  the 
upper  part  of  tbo  vagiu.i  boe  hi^n  laid  open ;  it,  fuuduB ;  b,  hody  i  c^  oervLc  ;  c^,  on  the 
■nterinr  lip  o!  Ilie  os  uteri  exttrruum  ;  t,  tlie  interior  of  tbc  vngioa  ;  /,  aeclioa  ot  the 
tmIIb  or  tbe  iilcriia :  i,  0)>eniDg  of  tbe  Pallajiiao  tube ;  o,  ovur;  ;  p,  liguueut  of  the 
ovaff  1  1)  broail  ligaineat ;  (,  FuJI<<piaji  tube  ;  I,  ilt  fiiobnaled  eitremitf. 

Owing  to  the  great  thickness  of  ita  walls,  the  cavity  of  the  nterua  ia  very 
smail  in  proportion  to  the  size  of  the  otgaa.  Tbe  purt  within  the  body  of 
tbe  organ  is  triiuigulur,  aud  flattened  from  before  backxvaids,  bo  ttiat  its 
anterior  and  pusteiiift'  walls  touch  each  other.  The  bwie  of  tbe  triangle  is 
directed  upwards,  and  is  curvilinear,  the  convexity  being  turaed  towards  the 
interior  of  the  uterus.  This  form  is  owing  to  the  prolongation  of  the  cavity 
through  the  substance  of  the  organ  towards  its  two  Huparior  angles,  whera 
two  minute  foramina  leivl  into  tbe  Fallopian  tubes.  At  tbe  point  where  the 
body  is  continuous  below  with  the  neck,  tbe  cavity  ia  slightly  constricted, 
and  thus  forms  what  is  BODjetitoea  naiaed  the  internal  orijiix  (oi  u(i-ri  inter- 
nuni,  isthmus  vel  osti'im  liUri)  ;  it  ia  often  smaller  than  the  os  externum, 
aiid  is  a  circular  opening.  That  portion  of  the  cavity  which  is  within 
the  tiirfi,  resembles  a  tubu  slightly  flattened  before  and  beliind  ;  it  is  some- 
wiittt  dilated  in  the  middle,  and  opens  inferiorly  into  the  vagina  by  the  os 
tinc».  Its  inner  surface  is  marked  by  two  longitudinal  riilgea  or  columns, 
which  run,  oue  on  tlie  anterior,  the  other  on  the  posterior  wall,  and  from 
both  of  which  nigre  are  directed  obliiiuely  upwards  on  each  sitle,  so  aa  to 
present  an  appearance  which  has  been  named  urbor  rrittt  vterinus,  also  paltiue 
pliciitin  :  this  structure  is  nio^t  strongly  marked  anteriorly. 

Si>'\ict>ire. — The  walls  of  tbe  uterus  consist  of  an  eitemal  serous  oorer- 
ing,  an  interna)  mucoiiii  membrane,  and  an  intermediate  proper  tissue.  The 
perilontid  layer  covets  the  fundus  and  body,  except  at  the  aides  and  for 
about  half  an  iuch  of  the  lower  part  of  the  body  in  trout,  which  is  attauhed 
to  the  base  of  the  bladder. 

The  prvjier  tUi\ie  of  the  utenia  constitutes  much  the  greater  part  of 
lis  walls,  which  are  thickest  opposite  tbe  middle  of  the  body  and  fundua. 
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and  are  tliinDeat  at  the  entrancea  of  the  FallopiaD  tuben.  The  tusne  is 
very  dense  ;  it  U  oomp^wwi  of  buiiUl^s  of  muscular  fibres  of  the  plaiu 
variety,  of  BiuftU  fiize  iu  the  uninipreguatud  uterus,  interUcLug  with  each 
other,  but  diapo.'ttnl  tu  baudx  and  layen,  interaiized  with  much  fibro-areul&r 
tissue,  a  large  number  of  blood-vessels  and  lymphatics,  and  some  nerves. 
The  areolar  tissue  is  more  abuudaut  near  the  outer  surface.  The  arraiige- 
meut  of  the  muscular  fibres  is  bent  studied  iii  the  uterus  at  the  full  period 
of  gestation,  in  which  the  bauds  and  layers  formed  by  them  become  aitg- 
meuted  iu  Bixo,  aud  much  more  distinctly  developed.  They  may  be  referred 
to  three  sots  or  orders,  vi;t.,  external,  iatertial,  and  iutermediate.  Those  of 
the  cxtenvil  set  are  arranged  partly  in  a  thin  Buperficiol  sheet,  immediately 
beuoath  the  peritoueuut,  and  partly  in  bands  and  incomplete  strata,  situated 
more  deeply.  A  large  share  of  these  fibres  arch  transvei'sely  over  the 
fuodna  and  adjoining  part  of  the  body  of  the  organ,  and  oonvei^e  at  either 
siile  tovrarda  the  commencement  of  the  round  Ugament^,  along  which  they 
are  prolonged  to  the  groin.  Others  pass  off  in  hke  manner  to  the  Fallopian 
ttibes,  and  strong  transverse  bands  from  the  auterior  aud  poEterior  surfaces 
are  extended  into  the  ovariin  hgaments.  A  considerable  nmnber  of  Ihinly- 
scattered  fibres  also  pass  at  each  side  into  the  dupticature  of  the  bro^d 
ligament,  and  others  are  described  as  running  back  from  the  cervix  of  the 
uterus  into  the  recto-uterine  folds  or  plicEe  semdunarea.  The  fibres  of  tlie 
subperitoneal  layer  are  much  mixed  ivith  areolar  tissue,  especially  about 
the  middle  of  the  auterior  and  postotior  surfaces  of  the  uterun,  in  which 
situation  many  of  the  aupcrliciol  fibres  appear  to  have  as  it  were  a  median 
attachment  from  which  they  diverge.  The  fibres  ou  the  imier  surface  of 
the  uterus  are  disposed  with  comparative  regularity  iu  its  upper  part,  being 
arranged  there  in  numerous  concentric  rings  round  the  openings  of  the 
two  Fallopian  tubes,  the  outermost  and  largest  circles  of  the  two  series 
meeting  from  opposite  sides  in  the  middle  of  the  uterus.  Towards  the 
oervix  the  internal  fibres  run  more  transveiaely ;  elsewhere  they  take 
variola  directions.  The  inlcrmtdiale  fibres,  between  the  external  and 
internal  set,  pass  in  bands  among  the  blood-veiselB,  foUowing  lass  regular 
courses. 

The  niiu^'ixi  membrane  whioh  linea  the  uterus  is  thin  and  oloBely  adherent 
to  the  subjacent  substance,  especially  iu  the  body  of  the  organ.  It  is  cou- 
tinued  from  the  vagina,  and  into  the  Fallopian  tubes.  Between  the  rugie 
of  the  cervix,  already  described,  it  la  provided  with  numerous  mucous 
follicles  and  glands.  There  are  also  occasionally  found  in  the  same  situa- 
tion certaiu  small  transparent  vesicular  bodies,  which,  from  an  erroneous 
opinion  as  to  their  nature,  were  named  the  ovtiln  Nahotlii,  They  appear 
to  be  closed  and  obstructed  mucoua  follioles,  distended  with  a  clear  viscous 
fluid.  In  the  inferior  third  or  half  of  the  cervix,  the  mnooos  membrane 
presents  papUlw  covered  with  ciliateil  epithehum. 

In  the  body  of  the  uterua  the  mucous  membrane  ia  thin,  smooth,  soft, 
and  of  a  reddish-white  colour.  When  viewed  with  a  mugnifying  leua,  it  is 
found  to  be  marked  with  minute  dots,  which  are  the  orifices  of  nume- 
rous simple  tubular  glands,  somewhat  like  those  of  the  intestine.  Some 
of  those  tubular  glands  are  !>rauched,  and  others  are  slightly  twisted  into 
a  coil.  These  glands  can  ha  distinctly  seen  in  the  unimpregnated  and  in 
the  virgin  uterus,  but  thoy  become  enlarged  and  more  conspicuous  after  im- 
pregnation (fig.  1)86).      The  epithelium  is  columnar  and  ciliated. 

Liyamenls  uf  the  xtttrtus. — Where  the  peritoneum  is  reflected  from  the 
uterus  to  the  bladder  in  front,  and  to  the  rectum  behind,  it  forms,  in  bmIl 
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position,  two  Mmilanar  folds,  which  are  Mmetimea  oJled  rapectiTeljr,   the 
aiitfriur  auii   the  jioileruiT  tit/amenU  of   the   ntema.      The  former  are 
naiiieil  the  ttiUo-KUrine,  and  the  latter,  which  aire  more  uuiked,  tha 
vUHm  fvUU. 


Kg.  638. 


Pig.  666,  A.— Sectiok  or  ini  Olakhclir  StRCOTUEi  a»  the  Uvma  Uivace  *t  lai 
OoiiiiEiictiiuiT  fit  PfiEOHANO  (rrom  B.  B.  Wcb«r1     { 

a.  part  of  the  eaTit}>  of  the  ul«rii>  shoviBg  the  arificea  or  ths  gluidg  ;  d,  a  number  at , 
the  tubular  vlanda,  some  of  which  art  timple,  ulhen  slijhtl;  couToJuled  ud  diTided  i 
ihs  cilremiUei. 

Fig.  6Sd,   B.— Small  Fortms   or   tub  Utesixk   Mumca   Membiuiii  imE  Ricirr 

luntEUNAiion,  aiii  raoM  tu>  mmn  srHrACX  Ifrou  Sliar|«j').     y 

The  ip^cimeo  ii  represcDted  aa  viewed  upon  a  dark  grocnd,  nud  sbova  the  orifices  i 
the  Qtonne  glande,  in  laodt  of  which,  oa  at  1,  the  epithetium  rtruuitis,  and  la  i^oie, 
2,  it  haa  beeu  loat. 


The  broad  li-jamenti  (ligameuta  liita)  lire  formed  on  eacti  eide  hy  a  Fold  of 
the  peritooeum,  witich  is  dirccteil  laterally  ontirards  from  the  Anterior  and 
ponterior  HUrfiLoes  of  the  uterus,  to  be  couuected  nith  the  aides  of  the  pelvie 
cavity.  Between  the  two  layers  of  the  serous  membrane  ore  placed,  fint,, 
the  FallapiAn  tube,  which,  as  will  be  more  particuLLrly  dexcrilied,  runs  aloDV^ 
the  upper  nmi^in  of  the  brood  ligauient  :  secoiirily,  the  round  ligament, 
which  is  in  front  ;  thirdl)-,  the  ovary  and  its  ligament,  which  lie  in  a 
special  offiihoot  of  the  ligamentum  latum,  behind  ;  and,  lastly,  blood- 
vetMiels,  lymphatics,  and  nerves,  with  some  scattered  Bbma  from  the  supers 
fieial  muscular  layer  of  the  uterus.  The  ligametit  of  tite  ocnri;  ia  merely  a 
dense  fibro-areolar  cord,  containing  also,  according  to  some  authorities, 
uterine  mUEicular  libres,  and  measuring  about  an  inch  ami  a  half  in  length, 
which  extends  from  the  inner  end  of  the  ovary  to  the  upper  angle  of  the 
uterus,  immediately  beliind  and  below  the  point  of  attachment  of  the 
Fallopian  tube  ;  it  causes  a  slight  elevation  of  the  posterior  kyur  of  the 
wmnu  membrane,  aud,  together  with  the  ovary  itself,  forms  the  lower  limit 
of  s  triangidar  portion  of  the  broad  ligament,  which  baa  been  named  the 
tUit  vraprrtiUotiis  or  bat's  wing. 

The  Touiut  liiiamentji  are  two  cord-like  bnndles  of  fibres,  about  four  or  Sve 
inches  in  length,  attached  to  the  ni>per  angles  of  the  uterup,  one  on  either 
wde  (ligamentum  teres  uteri),  immediately  in  front  of  the  Fallopiiin  tube. 
Front  this  po  ut  each  ligament  proceeds  upwards,  outwards,  and  forwards,  to 
gain  the  internal  inguinal  ting  ;  and  aftt^r  having  passed,  libu  the  spermatiOj 
ci>rd  in  the  male,  through  the  iuguiuul  canal,  reaches  the  fore  part  of  tho 
puhic  symphysis,   where  its  fibres   expand  and  become    united   with    the 
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Hubstnoce  of  tlie  moos  Vaneris.  Bealiles  areolar  tissQe  and  veMeU,  the 
rouud  ligaments  contaiu  pLiin  muscular  fibres,  like  those  of  the  utorua, 
from  which,  indoeJ,  tliey  are  proloiiyU'l.  Each  liyawent  also  roceiviis  a 
coverio^  from  the  pentousum,  whiuh,  in  the  young  subject,  is  prolouged 
uudur  the  form  of  a  tubular  process  for  some  dLstauce  alon;^  the  in^^ual 
canal  :  this,  wliich  resemblea  the  processus  vagiuulis  originally  existing  in 
tho  same  situation  in  the  male,  is  named  the  canal  of  N  uck  :  it  is  generally 
obliterated  afterwards,  but  is  Bometiinea  foand  even  in  advanceil  life. 

Blood-vrjueU  and  -Verwj. — Tho  arlaiea  ft/  fie  iilcnia  me  four  ia  numbor,  vit,  the 
right  and  leR  ocariiin  (which  correspond  to  the  spermslic  of  tlio  male)  and  the  tiro 
uterine.  Their  origin,  na  well  as  the  modo  in  which  they  reach  tho  otcrua  siid  ovaries, 
has  been  already  described  (pp.  114,  422),  They  are  remarkable  fur  their  frequent 
aimstomuiies.  and  also  fur  their  singularly  tortuous  course ;  within  the  aulislance  of 
the  uUnis  they  seem  la  be  placed  in  little  chautiels  or  cudsIb.  The  viiu  corrcspuad 
with  the  arteries  ;  the^  are  verj'  large,  and  form  the  uterine  plexuses,  and  Iheir  thin 
valid  are  in  immediate  contact  with  the  uterine  tiasuo,  Tho  courue  of  tho  lymphntiis  in 
described  at  p.  4HS ;  they  are  very  large  and  abundaut  in  the  gravid  dienta.  The 
iiercM  have  been  fully  described  at  p.  704.  They  are  derived  from  the  inferior 
hypogastric  plemass,  the  spcrmalic  pleiuacs,  and  the  third  aail  fourth  aacral 
nerves. 

The  chnngea  Mihieh  take  place  in  the  uTcnu  from  age,  meiutrualiDii,  and  gestation, 
and  the  characters  presented  by  this  organ  after  it  has  once  peilbnned  the  Utter  func- 
tion, can  only  be  very  genocally  indicated  here. 

For  BOmc  time  alter  Meit'liiiati-rii  first  commences,  the  nteme  becomes  rounder 
and  alighlty  enlarged  at  each  period,  its  os  externum  becomes  more  roundcil,  and 
its  lips  swollen  ;  subsequently  these  periodical  alterations  are  not  so  marked.  The 
oi^n  itself,  however,  alwsj'K  becomes  more  turgid  with  blood,  and  the  mucous  mem- 
brane appears  darker,  softened,  and  thickened. 

In  iitnlaliiin  more  extensive  alterations  ensue,  which  necessarily  affect  the  size,  shape, 
and  position  of  the  organ,  the  thickness  and  amount  of  so  bstancc  in  its  walls,  the  dimen- 
sions and  form  of  its  uivity.andthe  character  of  its  ccrviiand  of  its  oscit^rnuni  and  oa 
internum.  Its  weight  increases  from  about  one  ounce  to  one  pound  and  a  half  or  even 
three  pounds,  its  colour  becomes  durker,  its  tissue  less  dense,  its  muse  ulsr  bundles  more 
evident,  and  the  fibres  more  develo^red.  The  principal  increase  is  in  the  muscular 
tissue,  and  this  iuLTcaae  takes  place  not  only  bj  the  enlargement  of  already  existing 
elements,  the  fibre  cells  he<»iming  enlarged  from  seven  to  olcven  times  in  lenglb,  and 
from  two  to  five  times  in  breadth  (Kolliker),  hut  al.*o  hj  new  formation.  The  former 
process  u  general ;  the  latter  occurs  mainly  in  the  innermost  layers,  and  contiDuoa 
until  tho  sixth  month  of  pregnancy,  when  new  formation  eeai-cs.  The  round  liga- 
mCBts  became  enlai^cd,  and  their  muscular  strncturo  more  marked  ;  the  hroiid  llga. 
meut&  are  encroached  upon  by  the  intruniou  of  the  growing  uterus  between  their 
Jajcrs.  Tlie  mucous  membrane  and  the  glands  of  the  body  of  the  uterus  become  the 
seat  of  peculiar  changes,  which  lead  to  tho  formation  of  the  decidual  membrane : 
whilst  the  membrane  of  the  cervix  loses  its  columns  and  mgaj.  The  lilood-vessel' 
aud  lymphatics  are  greatly  enlarged,  and  it  is  observed  that  the  arteries  become 
ezeeedingly  tortuous  as  they  lamlfy  upon  the  organ.  The  condition  of  the  nerves  in 
the  gravid  uterus  has  been  previously  fully  referred  to  (p.  704). 

After  parturition,  the  uterus  ag.iin  diminishes,  its  enlarged  muscular  fibres  under- 
going oleaginous  degeneration  ami  becoming  subsequently  absorbed,  irliile  aui-w  set 
of  minute  fibre  cells  are  developed.  Tho  organ,  however,  never  regains  its  original 
virgin  character.  Its  weight  uaoally  remains  firom  two  to  three  onnces  in  those  who 
luLve  Lad  cliildren  ;  its  cavity  ia  larger ;  the  oa  externum  is  wider  and  more  rounded, 
and  its  margins  often  puckered  or  fissured  ;  tlie  arteries  continue  much  more  Iflrtuous 
than  they  are  in  the  virgin,  aud  its  muscular  fibres  aud  layers  remain  mora  defined. 

Aije. — In  the  infant  the  neck  of  the  uterus  is  larger  than  iheboily;  and  the 
fundus  is  not  distinguished  either  by  breadth  or  convexity  of  outline.  These  parts 
afterwards  enlarge  gradually,  until,  at  puberty,  the  pyriform  figure  of  the  womb  is 
folly  cslablidheJ.  The  arbor  vitai  is  very  distinct,  and  indeed  at  first  reaches  ap-. 
wards  to  the  highest  part  of  the  cavity. 
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From  the  grndu&l  efTects  of  more  adTanceil  age  alone,  independent  of  Imp^ 
'  nUilion,  the  uterus  eliriuks,  and  bocames  paler  in  colour,  and  liajdor  in  toxture :  il* 
triangular  furin  \s  lost;  the  body  and  nei'k  become  leas  distinguuhable  from  uach 
other  i  the  orifices  also  beeumc  less  uliuruuteri^tiu. 

For  further  detjiils  with  regard  to  uterine  changes,  the  reader  is  referred  lo 
on  "  Uterus  and  its  Appendugcs"  in  Cyt-lop.  of  Aunt,  and  Phjs. 

THE   OVARIES    AlfD    FALLOFIAX    TVBE3. 

The  (wortfi,  the  parts  coireaponding  to  the  teaticleB  of  the  male  (ot; 
testea  muliebros),  are  two  somewhitt  Battened  oval  bodies,  which  are  placed 
one  on  each  aide,  oeurlf  horizontollj',  nt  the  back  of  the  brooil  ligament  of 
the  litems,  and  are  enveloped  by  its  poxterior  mombranous  luyer.  The 
Dvarica  are  largest  in  the  virgin  st^te  ;  their  weight  is  from  three  to  fir« 
Bcruploa,  and  they  nsuiillj  menaare  about  one  inch  itnd  a  hutf  in  length, 
three- quarters  of  an  inch  iu  width,  and  nearly  half  an  iuch  iu  thickuess  ; 
but  their  niee  b  rather  variable.  Each  ovary  is  free  on  its  two  aidea,  aud 
tiao  along' its  posterior  border,  which  has  a  convex  outline;  but  it  is 
Attached  by  its  anterior  border,  which  is  ttraighter  tiiau  the  other,  and  along 
the  liue  of  its  attachment  eihibita  a  deep  hilut  by  which  the  vessels  and 
nerves  enter.  Its  inner  end  is  generally  narrow,  aud  is  attached  to  the 
decse  cord  already  described  as  the  lujamcnt  of  the  utary,  which  conDects  it 
with  the  uterus.  Its  outer  estremity  ia  more  obtuse  and  rounded,  and 
has  attached  to  it  one  of  the  Qmbriie  of  the  Fallopian  tube. 

structure. — The  coloiu-  of  the  ovaries  ie  whitish,  and  their  surface 
either  Hmooth,  or  more  commonly  irregular,  and  often  marked  with  pits 
or  clefts  resembling;  scars,  Buueatli  the  peritoneal  coat,  which  covers  it 
everywhere  except  along  its  attached  border,  the  ovary  is  enclosed  in  a 
proper  fihrotm  coat  (tunica  albuginea),  of  a  whitish  aspect  aud  of  consider- 
able thickness,  which  ailherea  firmly  to  the  tissue  beneath,  being  in  struc- 
tural continuity  with  it.  When  tha  deeper  ovarinu  substatice  is  divided,  it 
u  Been   to   oousist  of  a   firm    reddish- white  vascular  structure  called  the 
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Fig.  Bf*7.  Fig.  eS7.— ViewovjlSk:- 

Tion  or  TDK  panrARKD 
Or^RT  or  TOi  Cai  (from 

Schr^n).     f 

1,  outer  coTcriog  and 
free  border  of  tb?  orarj; 
1',  Btlacbed  border;  2,  tbe 
Drarisn  stTDDia,  prcieat- 
inji  a  fibrous  and  TBtcDlar 
struiHare;  3,  graniilnr  cub- 
stance  Ijing  c.lletiisl  to  the 
S'  '^  ^)  fibrom  BtroiOit;  4,  blood-'j 
Ttaaela ;  5,  oTLgerias  ia' 
their  earUest  Htngi's  o^upr- 
inj;  X  part  cf  tie  gnuiulu 
U}'er  ueur  tlie  snrftce  ;  S, 
ovige(ui»  ttfaich  bare  b^nn 
to  CDlsrgc  and  lo  paas  more 
deeply  into  llie  otatj  ;  7, 
oTigemu  ronoil  which  tbe 
GniAjinn  fullit?k  and  tunirn  grnouloHa  are  noir  formed,  and  which  hav«  pasaed  somewhat 
deeper  into  the  otary  and  «re  surrriunded  by  tlie  fibrous  stroma;  8,  more  admneed 
Graafi.iD  fnllicle  with  the  ornm  imb«ildeil  in  the  Inyer  of  e^lls  constitutin;  the  prnligeroos 
disc  ;  B,  the  most  advanced  follicle  contnioing  the  omiD,  ke,:  B',  a  fi^lliclf  from  wliich  the 
Oram  has  sccidentolly  esoaped ;  10,  corpoa  Intenm  preaenting  radiated  colDmaa  of  oellolv 
>tni  future. 
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ttroma,  the  fibres  of  wMoh,  althongli  formmg  a  felted  tissue,  have,  with 
the  blood-vessels,  principiiUjr  a  nuiiatiug  direotion  from  the  hilus  to  tlio  rest 
of  the  surface.  It  contains  numerous  spindle- shaped  colU,  and  also,  ac- 
cording to  some  writers,  uuatriped  muscular  tissue.  Towards  the  surfuce, 
the  ovarian  tissue,  nhich  in  this  part  has  beeo  distinguished  as  corlieal,  pre- 
sents, espeaiallj  in  children,  a  diUerent  appearance  from  the  deeper  or 
mfdutlary  part,  from  being  granular,  and  having  within  it  great  itumbera  of 
small  vesicles,  the  Graafian  vesicles  or  follicles,  which  are  absent  from  the 
deep  part.  After  the  period  of  puberty,  a  certain  uuaiber  of  the  Graofiiui 
vesicles,  varying  from  twelve  to  thirty  or  more,  have  attained  a  larger  size, 
some  having  a  diameter  of  from  j',ith  to  ^th  of  an  inch,  or  even  more. 
The  great  majority,  however,  remain  touob  smaller  :  thus  Henle  estimated 
the  number  of  vesicles  of  a1>out  ,,',-,  or  ^f^th  of  aa  inch  in  diameter,  in  the 
two  ovaries  of  a  girl  of  eighteen,  at  72,000  (Syat.  Aoiat.,  II.,  483). 

The  De«u;fB»  0/  De  Graaf,  when  dilated,  are  filled  in  part  with  a  clear, 
colourless,  albumiuoua  fluid,  the  larger  ones  approaching  the  surface  of  the 
ovary,  on  which  they  may  sometimes  be  distinguished  as  semi- transparent 
elevations.  Eacli  of  these  vesicles  includes,  besides  its  Huid  contents,  tbe 
nnrim — B  small  round  vesicular  body,  imbedded  in  a  layer  of  cellular  sub- 
stance.     Sometimes,  though  rarely,  two  ova  have  been  found  in  one  vesicle. 

PFg.  SSS, 


Fig.   083. — VlRW     u»     A     PllKTlOM     OP     THK      SlCTruM     OV   THH     PBKPABKD     Cat'i   OvjRt, 
BKl-SBSESTID   111    THK    pnEt^KUlRQ    VIOl'SE,     MODE    HiaULt    MAQKiriEU  (fruiu  8cbriial. 

I,  ontei  Hovering  of  the  oTarj  ;  2,  Gbroas  stroma  ;  3,  rorlicid  liy«r  of  granalar  »ub- 
staut'e  toward*  llie  surfite ;  3',  deeper  parts  of  tbe  granulnr  lobetaiics;  i,  blno.1- 
»M»li ;  5.  ovigetms  forming  a  Ujer  nenr  the  sorfiice ;  B,  one  or  two  of  [be  fpvijerraa 
uinlting  a  little  deeper  anil  heginnimr  to  enlnrge;  ?,  one  of  the  oTigcrms  farther  deielopcd, 
now  enelofied  by  a  |irolongHlion  of  Uie  fibioos  stroma,  and  eonaintiDg  of  a  Biuall  Grajifiai 
f^ljicste,  within  which  in  KiluuIccL  the  ovum  (covered  by  tbe  cells  of  tbu  diacup  proligerui  ~ 
8,  ■  foltiele  trtlier  adrsDi^;  8'.  another  whjcti  '\s  inegolarly  eorupi-eSBsd ;  B,  the  greater 
part  of  the  Urgoit  follicle,  in  which  the  following  indicAtlotii  are  given  ;  a,  epithelial  or 
i.'ellulnr  lining  of  ibe  follicle  cunili  Luting  the  membTann  grauuluaa ;  i,  (he  jmrtiun  rellecled 
over  tbe  otuib  named  iliHCDe  proligerna  ;  c.  Titeliui  or  jelit  part  of  the  ovum  surrounded 
by  a  tesicuUr  membrane,  which  becomes  afterwarda  the  Maa  pelluoida ;  d,  genoinal 
vetido  ;  t,  germinal  tjnt  ur  nucleoa. 
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The  developed  vesicle  his  two  coats,  viz.,  au  oxtemikl  vateular  Ittntc, 
and  HD  btemal  tunic  uamod  the  oti-capsule,  which  is  lined  with  a  coUnlar  or 
epithelial  layer,  the  metnliiana  graiitilosa.  At  first  the  ovum  appears  aeat 
the  centre  of  the  Teaicle,  while  the  latter  is  atill  very  small,  but,  id  the 
mature  condition,  it  lies  towards  the  iuternal  surface  of  the  ovi-capsule,  im- 
bedded ia  the  disciu  jiroUgerun,  a  small  tlatteued  heap  of  granular  cells, 
continuous  with  the  membrana  gr&Qulo&a. 

The  ortim  itself,  first  discovered  in  uammals  by  Buiir,  ia  a  spherical  body, 
very  constant  in  size,  being  about  -p4-i>th  of  an  inch  in  diameter  ;  it  consists 
of  a  thick,  colourless,  and  tranaparent  envelope  (zona  pellucida),  which 
surrounds  the  substance  of  the  yelk.  Withiii  the  yelk,  wliich  is  made  up 
of  granular  matter,  is  situated  a  still  smaller  vesicular  body,  named  the 
ijrrmiital  vexkle,  which  is  about  y|ijth  of  an  inch  in  diameter  ;  and  in  tliis 
again  ia  an  opaque  spot,  having  a  diameter  only  of  ^rjuuth  to  jjJjjth  of 
an  inch,  and  name"!  the  ijcrminu!  apot  {macula  germinativn). 

The  ova  make  their  appearance  in  the  ovary  at  so  early  a  period  that  even 
at  the  time  of  birth  it  has  been  found  too  late  to  observe  their  mode  of  origin. 
It  has  been  ascertained  that  the  ovum  makes  its  appttarance  before  tha 
ovisac,  and  that  the  germinal  vesicle  is  the  first  part  of  the  orum  to  be 
formed,  the  granular  substance  of  the  yelk  being  gradually  deposited  roand 
it.  Around  the  ovum  a  circle  of  cells  becomes  visible,  grows  thicker, 
nod  divides  iuto  two  layers,  the  outer  of  whiuh  beeomes  the  membrana 
granulosa,  while  the  inner  adheres  to  the  ovum,  forming  the  discus  proli- 
gerus.  The  precise  nature  and  mode  of  origin  of  the  inner  tunic  of  the 
Graafian  vesicle  is  matter  of  dispute,  ntid  indeed  Henlo  denies  that  there 
is  any  homogeneous  membrane  distinct  from  the  outer  cells  of  the  membrana 
gtimulosa. 

AL-eonling  to  Sehrila'a  observations  on  the  cat,  the  ova  make  their  fint  appearance 
near  iho  turfice  of  the  omry,  and  the  vesicles  become  deeper  placed  as  they  grow 
larger :  it  is  only  in  ihc  Inlcr  alagci  of  growth,  when  the  great  eipansion  of  the 
veeiolcB  presses  aside  the  hurroimding  lissues.  that  Ihcv  are  aK"i°  brought  into  con- 
tact wilh  (ho  surfai^a.  From  observations  by  GriihE  it  appesra  that  (he  process  is 
Bimilar  in  the  human  ovary.  A  Iicaded  arrangement  of  tliB  ov»,  as  it  developed  in 
anaatomoaiug  primitive  gland  tubes,  has  been  observeil  liy  Valentin  in  the  ovaries 
of  yonng  .luimalu,  and  more  rpcoully  by  Pflllgor  in  ihe  aduit  tat.  Spiegelticrg  finds 
similar  nppoarancea  in  the  huniiin  rujtns.  Bui.  the  eii-l«Hce  of  Buch  tubular  glaudular 
Blruelurc  aud  its!  relation  1»  ihe  commencing  ova  is  Btill  under  discusaion,  and  require* 
farther  observation  for  its  determination. 


Fig.  fisa. 


Fig.  68tP. — Oven  OF  Tn»  Bo»  removed  tkhk  tbb 
Qft«AriJn  VuicLB,  wiin  ttg  cilldlai  witsina  (from 
M.  Barry),     up 

1,  germinal  spot  or  nnelens :  5,  germinal  vciicle  ;  S.  the 
yelk  i  4,  the  iniia  jiellucida  or  i^itenial  coYeniig  of  tlia 
ovum  i  a,  part  of  the  luaica  grinuluBa  or  proligerous  disc  ; 
6,  same  adherent  gnnnle*  or  oslls, 


The  Graafian  voaiclo,  as  it  becomes  more  fully 

dilated,  approaches  the  aiirface  of  the  ovary.       By 

rupture  of  the   vesicle  the   ovum,  covered  by  thw 

cells  of  its  proligerouB  disc,  escapes  into  the  PollopiAn 

tube,  and  is  thus  conveyed  into  the  womb,   whils 

tlie  ruptured  vesicle  becomes  converted,  by  hypertrophy  of  its  walls,  into  u 

vfJlowraasfl named  corpra  hiU>i)n,  which  after  j-ersisting  for  a  time,  dwindlca 

m  into  a  small  fibrous  cicatrix. 
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Oa  the  subject  of  the  ovum  tha  follonjog  works  111D7  be  mentioned  : — 
Martin  Barry's  ResearcheH  on  Embryology,  iu  Phil  Traua,,  1838  and  1830; 
Allen  Tlioniaon,  Article  "  Ovum,"  in  Cyclop,  of  Anat.  and  Phys.,  where 
BiIbo  the  literature  will  bo  fouud  referred  to  ;  Furre,  "  Uterus  and  Ap- 
pendages," in  the  Bame  ;  Piiugor,  Die  EierstiJcke  dcr  Saiigethiere  "ud  dea 
MeuBchen,  Leipzig,  18G3  ;  Schriin,  iu  Zeitach.  f.  Wiaseiisob.  ZoiJogie,  Tol. 
sji,  p.  409  i  Griiho,  in  Virchow's  Arcbiv,  toL  ixvi.  p.  271;  also  in 
VircLow'a  Arehiv,  vol.  iiii.  p.  450  ;  Spiegelbei^,  in  Tirchow'a  Arcliiv, 
vol-  XXX.  p.  4(i6  ;  and  Henle,  iu  bis  HandbucL 

The  FaUopian  tiibci, — Theae  tubes,  which  may  be  considered  as  ductH 
of  the  ovarieB,  or  oviducts,  and  which  serve  to  convey  the  ovum  from 
thence  into  the  uterus,  wo  incloBod  iu  the  free  marj^  of  the  liroad  liga- 
ments. They  are  between  three  and  four  inches  in  kngth.  Their  inner 
or  attached  extremities,  which  proceed  from  the  upper  angles  of  the  uterus, 
are  narrow  and  cord-like  ;  but  they  soon  begin  to  enlarge,  and  pro- 
ceeding outwards,  oue  on  each  side,  pursue  an  undulntory  course,  and  at 
langth,  having  become  gradually  wider,  they  bend  backwarda  and  down- 
wards towards  the  ovary,  about  an  inch  beyond  which  they  terminate  in 
an  exiiauded  extremity,  the  margin  of  which  is  divided  deeply  into  a 
number  of  irregular  processes  named  Jimbriif ;  oue  of  these,  somewhat 
lougur  than  the  rest,  is  attached  to  tbe  outer  end  of  the  correBponding 
ovary.  The  wide  and  fringed  end  of  the  Fallopian  tube,  or  rather  Iruniptt, 
OS  the  term  "tuba"  literally  si^ifieH,  is  turned  downwards  and  towards 
the  ovary,  aud  is  named  the  Jtml/riidcd  rrtrsmily  (motaus  dinboli).  In 
the  midst  of  tbeNa  fimbrira,  which  are  arranged  in  a  circle,  the  tube  itself 
opens    bj   ft   round  constricted  orihce,  ostium  ahdopihiaUf   placed   at    the 

Fig.  600. 


Kg.  090.— Duaftumino  Tibv  or  tqs  ITTKiiir!'  ihd  m  APFEmiQia,  is  seek  thoii 

BEIItHD.      i 

The  ut*ra«  and  upper  pnrt  of  tbe  vaginn  taTp  been  l.ild  open  bj  removing  lb*  posterior 
■wall ;  Ibe  Fnllopiau  tube,  round  ligament,  and  ovari.in  ligament  have  been  eut  nliort  and 
Ihe  brosil  ligament  remored  on  the  left  side:  u,  tbe  npper  part  of  Ihe  nt«nn ;  c,  Ibe 
L:pr*i:t  opjiosite  the  oa  inlerhum  ;  the  triangolar  sbape  of  the  nlerinc  cavilj  ia  ahown  ami 
iLe  dilaUtion  of  the  ccnricaJ  cnvitj  with  tbe  rugBi  lertned  orlxir  vitie :  r,  Dpjmr  part  of  tlie 
Tagin«  ;  orf,  Fallopian  lube  or  oiiduct  ;  tbe  narrow  aommunication  nf  itn  cavitj-  with 
that  of  the  coniu  rj  the  uterus  on  eacli  side  ia  teen  ;  i,  rounrl  ligninent :  lo.  li;;Bnii'nt  of 
the  orarj  ;  0,  ovarj  ;  t,  wide  otitor  part  of  Ibo  ripbt  Fallopian  tubs  ;  fi,  ita  finibrialtd 
eitreuilt;  1  po,  paroiarlum  ;  A,  one  of  Ibe  bjdotlda  Irequenllj  found  Connected  nich 

bnud  ligament. 
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bottom  of  a  sort  of  fl^iure  lending  from  tbiit  fringe  which  is  itttached  to 
the  ovary.  It  is  by  this  orifice  Out  tta  onitn  is  received  at  the  time 
of  its  liberation  from  the  ovary,  and  is  thence  conveyed  along  the  tube 
to  its  ntariue  eitremity,  wliioU  opens  into  the  womb  by  a  very  luiniite 
orifice,  admitting  only  a  fine  brii^tle,  and  named  oelinm  uleriniim.  The  part 
of  the  oanul  which  is  oear  the  uterus  is  also  very  fine,  but  it  becomes 
graduidly  larger  towards  its  abdominal  orifice,  and  there  it  is  again  some- 
what contracted  ;  hence,  the  term  islhmiis  given  by  Henle  to  the  uUnina 
half,  and  ampulla  to  the  enter  half  of  the  Fallopian  tube. 

Beneath  the  external  or  peritonGal  ooat  the  walla  of  the  tnbe  contain, 
besidsg  areolar  tis-sue,  plain  muiicular  fibres  hke  tho^  of  the  utoms,  sminged 
in  au  external  longitudinal  and  an  internal  circular  layer.  The  inuooiis 
membrane  lining  the  tubes  is  thrown  into  loiigitudinal  plicie,  which  ore 
broad  and  numerous  in  the  wider  part  of  the  tube,  and  in  the  nairowor 
part  are  broken  up  into  very  numerous  arborescent  processes  ;  it  ia  con- 
tinuous, on  the  one  hand,  with  the  lining  membrane  of  the  uteniEi,  nnd  at 
the  outer  end  of  the  tube  with  the  peritoneum  ;  presenting  on  example  uf 
the  direct  continuity  of  a  mucous  and  serous  mombrune,  and  making  the 
peritoneal  cavity  in  the  female  an  ©iceptioti  to  the  oriiinary  rule  of  serous 
cavities,  t.  &  of  being  perfectly  closed.  The  eiiithelium  in  the  interior  of  the 
Fallopian  tube  is,  like  that  of  the  uterus,  columnar  and  ciliated  ;  the  inner 
surface  of  the  fimbriio  is  iiJ»o  provided  with  cilia,  and  Henle  has  even 
detected  ciliated  epithelium  on  their  outer  or  serous  surface,  but  it  hers  booo 
pusses  into  the  scaly  epithelimu  of  the  peritoneal  membraue. 

rnwe/j  and  nenee  of  the  ornriea  and  Fallopian  tiihes. — The  ovariea  are  supplied  by 
tbo  ovarian  CI  rr  (TIM,  nnalojjnuH  to  the  sjtemmtlc  in  Ihc  Diato,  which  anoEtcmo^e  frcelj  by 
an  inleviial  branch  wilh  the  l^ruiinallou  of  tlm  uleiiue  arte  rice.  Sometimes  Ihis  anaslo. 
motio  branrli  a  to  lurge  that  the  ovary  secme  to  be  eupplierl  almoal  eolirely  by  tlie 
nierine  arlery.  The  ovarian  artcn,'  alnaye  mti&s  nnmeroua  branches  to  the  FallopiBn 
tube.  The  Bmaller  artericn  penetrate  the  ovary  alone  ''^  attached  border,  piet(«  the 
proper  coal,  Hiid  run  in  fleiuouB  iiarallpl  IIupb  ibrougb  its  mbriLaoce.  The  rein*  cor- 
reFpond,  and  the  ovarinn  reins  form  a  plexus  near  ibe  ovary  iinmcci  the  pamptiiiform 
piMiiiii.  The  nFTvri  arc  derived  from  llio  spermatic  or  ovarian  plexus;  and  alao  from 
one  of  the  uterine  nerves,  rhieh  invariably  Bond  au  oBaet  \o  the  Fallopian  tube. 

The  parovarium  (Eobelt),  or  Organ  of  RosenmUIIor,  is  a  atiucture  which 
can  usually  be  brought  plainly  into  view  by  holding  against  the  light  the 
fold  of  jieritoneum  between  the  ovary  and  Fallopian  tube.  It  coo- 
sists  of  a  group  of  scattered  tubules  lying  transversely  between  the  Fallo- 
pian tube  and  ovary,  lined  with  epithelium,  but  having  no  orifice.  The 
tubules  converge,  but  remain  separate  at  their  ovarian  end,  and  at  the  otiier 
un  more  or  less  distinctly  united  by  a  longitudinal  tube.  The  parovarium 
CDUsiats  of  a  few  tubules  formed  in  connection  with  the  Wolffian  body,  which 
partaking  in  the  growth  of  the  surrounding  textures  have  remaiuod  per- 
sifitent  during  life.  The  duct  which  unites  them  is  sometimes  of  consider- 
able size,  and  is  prolonged  for  some  distance  downwards,  in  the  broad  lign- 
ment.  Its  more  developed  form  in  some  auiuiala  constitutes  the  duct  of 
Gocrtner,  afterwards  referred  to  oa  arising  from  a  penuHteut  condition  of  the 
Wolffian  duct. 

DBVEtOPnreST   OF    the    tmiNABT    OROlKa. 

The  HWjBnn  Bm/iVs  and  tbetr  Escretortj  duclf. — The  development  of  the  ^nito- 
urinury  orgaus  iu  reptiles,  birde,  nud  macimalia,  including  tiiau.  is  preceded  by  the 
lormaiion  of  two  timiHiranj  glands,  named  after  their  diicoverer,  0,  F.   Wolff,  Uio 
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Wu/fflan  Bodita.  In  the  embryos  of  Ibe  liigber  mammalia  the«  organs  nre  pro]>ar- 
tionftll;  smaller,  and  di«t>ppcar  earlier  thnn  in  those  of  the  lower  auunmalia,  blrdC 
or  reptiles.  Id  the  liumna  aubjecl,  aceordingly,  the  Wolffian  bodies  asti  rcUtiielf 
small,  and  are  found  onlj'  in  an  early  stage  of  ftctal  development.  In  the  mammal  Ian 
embryo,  at  a  {icriod  when  the  inteatinul  canal  still  commuuiealcs  nllh  the  umbilical 
yeaicle  by  a  wide  orifieo,  the  Wolffian  bodias  appear  in  the  form  of  two  sligbl  ridKOi 
of  blastema,  placed  one  on  each  Aide  of  the  line  of  atlachmeat  of  the  intestine  to  the 
TeHebml  eolumn.  On  reaching  their  full  aiie,  which  la  man  seems  lo  lake  place 
about  the  fifth  week  of  embryonic  life,  liiey  have  the  appearance  of  two  oblong 
reddish  mOKSCB  placed  on  the  aidca  of  the  vertebral  column,  and  extending  from  the 
lower  end  of  the  abdomen  to  the  vicinity  of  the  heart.  Their  iitrnclure  is  glandular  ; 
dear  pedunculated  sesieles  may  be  early  diacotered  in  them,  opening  into  an  eioretory 


Fig.   601.  —  Diioiuv  01  THE  Fig.  SSI. 

WoLffHH  BOUTSS,  Mt'lLBBUM 
IlUOTB  IHD  AdJICENT  PlBTB 
PRtrinnS  TO  E^EXDIL  DiS' 
ttllcTiaS,  A3  SIEN  rBON 
BirOKI. 

tl,  mmmonblaEtemB  of  ovaries 
«  teslii'les ;  W,  Wolffian  bodies ; 
w,  Wolffian  duoti ;  m.  in,  MUl- 
lerlao  duets;  gc,  iri'iiital  cord; 
vg,  ainuB  nro-genitulifl  i  ',  int<B- 
tine  ;  cl,  dijaca. 

duct  which  runs  along  the  outer 

ude    of   each    oi^an.      These 

vesicles    Bubsequenlty    become 

lengthened  into  transverse  and 

somewhat  tortuoufl  ccecal  tubes, 

which  still  retain  a  itilatalloo, 

like  the  capvule  of  a  Malpighian 

body,  at  their  inner  extremity. 

The  Wolffian  bodies  are  highly 

vascular,  their    larger    blooj. 

vessels    running  between   and 

paralicl    with    the    transverse 

tubules.    In  the  embryo  of  the 

coluber    natrix,    Katlike   Gral 

observed  vascular  tufts,  which 

he  compared  to  the  Malpighian 

corpUjelcB  of  the  kidneys;  and 

aince  Ilic  time  of  his  discovery, 

Malpighian  tulls  have  been  found  in  tlie  Wolffian  bodies  «T  birds  and  mammala. 

The  ducts  of  the  two  bodies  open   into  the   aac  of  llie  allantois,  to  be  presently 

described. 

A  whitish  secretion  haa  been  seen  in  the  ducta  of  the  Wolffian  bodies  of  birda  and 
(CTpents  resembling  the  urine  of  those  animals,  and  as  the  fluid  of  the  allantois  also 
has  been  found  to  ccint.iin  uric  acid,  it  la  reasonable  to  think  that  the  Wolffian  Iwdiea 
perform  Ihc  office  of  kidneys  during  theearly  part  of  fcnUl  life.  They  are  accord 
ingly  sometimes  named  the  primifire  or  primorditil  i:ii/iirif9. 

As  develiipmenl  nlvanceiJ,  the  Woiflian  bodies  rapidly  become  proportionally 
shorter  and  thicker  :  they  shrink  towards  the  lower  part  of  the  abdciminal  cavity,  and 
soon  become  almost  entirely  wnsled.  By  the  middle  of  the  third  month  only  traces  of 
them  are  visible  in  the  human  embryo.  They  take  no  part  in  the  formation  of  the 
kidneys  or  supra-renal  cajisuIeH,  nor  in  that  of  the  ovaries  ur  body  of  the  testes,  but 
are  connected  with  the  origin  of  a  part  of  the  aeminal  passages  in  (he  mule  sex. 

'J  III- Kulnfi/ii  and  Uitltn. — The  kidntija  commence  aubsequently  to  and  mdepend- 
entty  of  the  Wolffian  bodies   They  already  exist  abont  Ibe  eevenih  week,  aa  two  malt 
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rlaik  oval  masses,  aitnatcd  bebind  tlie  upper  pnrt  of  llie  WoltG:in  bodica.  irhifh  sre 
still  lirge  and  complelcly  liide  the  kidneys.  Thou^li  nt  bnl  fniaoth  aad  uvil.  the 
kiJn?y>;  loon  asinmc  thdr  (^Uaracteriiitic  gc'tieriLi  oulline,  nnd  abont  Ibc  tenth  week 
are  diitinctl^  labalated.  Tlic  sqiEirute  lobules,  generally  nbuul  RrtFCD  in  number. 
gradually  coalesce  in  the  manner  already  deecribed  ;  but  at  hirLb,  iodicalioun  of  ihe 
originiil  lobulatcii  coadltiDQ  of  the  kidney  arc  still  visible  on  the  BurTai^.  and  Lbe  entire 
Drgao  is  more  globular  in  its  (general  figure  Iban  ia  the  kdult.  Tbe  kldneyt  ve  then 
alao  situated  lower  down  tlian  m  after-life. 

The  formative  lila:4tema  of  tbe  kidney,  as  observed  by  Ralhke  in  tbe  fotol  calf. 
soon  contains  a  series  of  elub  shaped  bodies  which  have  their  larger  enda  fro*  and 
turned  outwards,  and  their  amaller  enda  or  pedicle  directed  inwards  lowardH  tlie 
future  hiluB,  irhete  they  nre  blended  together.  As  the  organ  grows  these  boilie* 
increa--^e  in  number,  and  fiually,  becoming  hollow,  form  the  uriiiifertiaJt  tubeJ^-  XI 
first,  short,  wide,  and  dilated  at  their  eitremities,  the  tubub  soou  become  elongated, 
narrow,  and  flexuonn,  occnpying  the  whole  mass  of  the  kidney,  which  then  appeatii 
to  consist  of  corlloiil  snhstance  only.  At  a  ^iitiscqueiit  period,  the  tubuli  nearest  lb« 
hilus  become  straigliter,  and  thus  form  the  medullary  substance.  The  tubuli.  as 
■honn  by  Valentin,  are  absolutely,  as  well  as  relatively,  wider  in  the  early  sla^ca  or 
formation  of  tbe  kidney.  The  Malpighlan  corpasvleij  hare  been  seen  by  lintblce  in 
a  sheep's  embryo,  the  kidneys  of  which  measarid  only  two  and  a  half  liuca  i[i  length. 

With  rej^rd  to  the  mode  of  the  licst  appearance  of  the  pelvis  and  ureter,  the  tlatc- 
ments  of  embryologi^ta  are  very  conflicting,  Tbe  ureters,  it  is  staled  by  Rulhke. 
commence  after  the  kidneys,  and  then  become  connected  with  the  bilus  of  C9cb  organ, 
and  with  the  narrow  ends  of  tbe  ctuhsbaped  bodies  in  its  interior.  At  first,  ncconlin; 
to  him.  tbe  growing  tubuli  do  not  seem  to  communicate  with  the  cavity  of  tbe  iirelcr; 
but,  suhaeqnenlly.  when  the  wide  upper  portion  of  this  canal  or  j't-lria  of  the  kiduev 
bos  become  divided  to  furm  the  future  Ci';^r;ceJ,  the  pencil- 1  ike  bundles  of  tbe  tubuli  oi-ken 
into  each  subdivision  of  the  ureter,  and  give  rli-e  at  a  later  period  u  the  appearance 
of  the  pajiUJie  and  Iboir  numerous  orificca.  The  lower  ends  of  the  ureters  soon  come 
to  open  into  that  part  of  tbe  sac  of  the  allantole  whii:h  afterwards  becomes  converted 
Into  the  bladder.  The  researches  of  iMlillcr  and  lliscboS'are  in  general  couGroulory 
of  Ratbke's  account,  Valentin  beliciea  that  the  ureter  (which  he  boa  seen  at  the 
etrliest  periods),  tlio  pelvis  of  the  kidney,  and  the  uriniferou!:  lubute.i  are  formed  in  n 
genenl  Uasitemn,  independently  of  one  another ;  and  that,  each  pnrt  fir$t  becoming 
aeparafcly  hollowed  out.  their  cavities  aflernards  commnnicata  with  each  other. 
Biseholf  states  that  the  uret«rs  apjiear  at  the  ^amc  time  as  the  kidneys,  and  are 
formed  in  continuity  with  the  urinifecous  tubules,  and  nioreuver  that  all  these  parla, 
which  are  nt  first  solid,  are  excavated,  nnt  separately,  but  in  common,  in  the  f^rlher 
progress  of  development.  Lastly,  according  to  liemnk's  obiervations  on  the  chick, 
the  kidneys  of  that  animal  commence  as  two  hollow  projections  from  ihe  elo»«a, 
interna!  to  the  ducts  of  the  WolIBan  b'ldies,  which  afterwards  elongate  and  ramify  lo 
as  to  form  both  the  ureters  and  kidneys. 

In  tbe  advanced  fiftiis  and  in  the  new-born  tnfmt,  the  kidneys  are  rehitively  lar^r 
than  in  the  adult,  the  weight  of  both  glands,  compared  with  thai  of  tbe  body,  baug, 
according  to  Meckel,  about  one  to  eighty  at  birth. 

The  Su/ira-renal  Smiief. — Those  organs  have  their  origin  from  blastoni»,  ind* 
pendent  both  of  the  kidneys  and  the  Wolffian  bodies.  Valentin  describes  them  aa 
originating  In  a  tingle  mass,  placed  in  front  of  the  kidneys,  and  afterwards  becoming 
divided.  Meckel  has  also  seen  them  partially  blended  tugelhcr.  .^lUllerhaa  found 
the  supra-renal  bodlef  In  contact,  but  not  united.  Itisclioll'  has  always  »ecii  ihcm 
separate,  and  in  early  conditions  closely  ap[)lled  to  the  upper  end  of  the  Wollhan 
bodies.  Kijiliker  has  also  observed  them  united  by  a  hrirlge  ofsub.tUnce,  in  which 
lh«  Hplanchnie  uerves  were  lost.  From  all  Ibis  it  is  plain  that  the  solar  plexus  and 
suprarenal  capsules  are  closely  united  in  tbe  early  festal  state;  but  it  by  no  meant 
follows  that  they  have  a  common  origin. 

In  quaiirupedi  the  suprarenal  bodies  are  nt  all  times  smaller  than  the  kidney* ; 
but  in  tbe  human  embryo  they  are  for  a  time  larger  than  those  organ'',  and  qnilc 
conceal  them.  At  abi>ut  the  tenth  or  twelfth  week,  the  supra-renal  bodies  are  smoUei 
than  the  kidneys ;  at  birth  the  proportion  betn-een  them  ia  1  la  8,  nltiUt  in  tbe 
adult  it  ia  about  1  to  22.    They  diminish  In  *gcd  persons. 
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ALLANTOIS  AND  UBINAEV  BLADDER.         Wf 

The  AUanlolt,  Orinary  Bladder,  and  Urnckia. — TUs  nnrne  of  AllanloU  w» 
originallj  given  to  a  membriiiioul  sac  which  is  appendiMt  to  the  umbilicus  of  Tsrioui 
quaiinipcila  lu  the  foitai  riUle,  unil  which  comiauuiciitcs  with  the  iirinu'y  bladder  hj 
meauA  of  a  canai  pciaaing  througiv  the  umbilical  aperture,  and  named  the  uracliui. 
ThcBS  several  parts  urc  ibrnied  uut  of  one  origitial  saccular  procces,  which  possca 
out  fiom  the  vioacal  termiQatloii  of  the  intestine,  and  which  eulaeqaeatly  beuiinM 
distinguished  into  th«  bladder,  the  nrochue,  and  the  altantoia  Btrictty  eo  ealled; 
but  modfro  embrj-ologisU  employ  the  term  allantois  also  to  signify  the  original 
common  teprcMtntutive  of  the  severjl  parts  referred  to.  In  thin  tieasti,  an  ailua- 
loU  may  l>e  said  t^i  eiiat  not  only  iti  mammalia,  hut  also  ia  birds  and  reptiles, 
subject,  however,  to  great  diSerences  ■□  its  subieqaeat  development  aail  relative  im- 
portance. Thus  in  Batraehiuns  it  never  extcndii  beyond  the  abdominal  cavity  ;  in 
BCttlj  reptile*,  on  the  other  hand,  as  well  as  in  birds  and  in  Eoma  tiuadrupeds.  it  ulti- 
mately ^urroDods  the  iKidy  of  the  fmtua,  aod  gprcade  ilbelf  over  the  inner  surface  of 
the  chorion  or  outer  covering  of  the  ovum,  whilst  in  other  quadrupeds  iU  estt»- 
ahdominal  portion  Is  of  small  extent.  In  man.  the  allantois  proper  ia  not  only  very 
Insignificant  in  point  of  aizc,  but  also  eitrcmetj  limited  in  duration,  for  it  vaniihei 
at  a  very  early  period  in  the  life  of  tho  embryo :  and  whiht  in  many  animals  it  aerrei 
both  as  a  receptacle  for  the  secretion  of  the  fcutal  urinary  organs,  and  as  a  vehicle  to 
condnct  the  umbilical  vessels  from  the  body  of  the  embryo  to  the  chorion  to  form  the 
placenta  (or  Eome  eqnivalcul  vascular  Blructorc),  it  seems  in  the  human  species  to 
BCrVB  merely  for  the  litter  purpose.  The  allantoid  process  communicates  below  with 
the  tntestinul  canal,  and  receiver  the  wide  oicietor)'  ducts  of  the  WfilSinn  bodies,  the 
nreten.  and  the  Fallopian  tubes  or  vasa  deferentia.  By  Ba<!r,  Rathke.  aud  others, 
the  allantois  baa  been  regarded  as  farmed  from  the  intostiual  tube,  and  by  Iteichert  aa 
developed  upon  the  e.'ccretory  ducts  of  the  WolfHan  bodies.  BiflchoQ*  states  that,  in 
the  embryos  of  the  rabbit  and  dog,  it  eommences  before  the  appearance  of  either  the 
Wolfiian  bodie.<)  or  the  lnte.'tine,  as  a  solid  moita  projecting  forwards  from  tbo  posterior 
extremity  of  the  body.  This  mass  soon  becomes  hollowed  into  a  reside,  which  Ls 
covered  with  blood-vessels,  and  communicates  with  the  intestino.  Continuing 
rapidly  lo  enlarge,  it  protrudes  between  the  visceral  plates,  and.  when  these  close 
log;cIIier.  through  the  opening  of  the  umbiliL-us,  forming  in  the  rabbit  a  pear  shaped 
sac.  which  conveys  blood-vessels  (aoon  recognised  a£  the  umbilical  vessels)  lo  the 
chorion,  to  form  tho  f<etal  pact  of  the  placenta. 

Id  the  humau  embryo,  the  allantois  ceases,  at  a  very  early  perloil,  to  be  fonnd 
beyond  the  umbilicus,  and  in  the  lower  part  of  its  extent,  within  the  aiidomen,  it 
beuomes  widened  to  form  the  bladder,  whilst  the  upper  part,  or  urschua,  becomes 
constricted,  atld  is  at  length  completely  closed,  and  remains  only  in  tbu  form  of 
a  ligament,  with  minute  traces  ni  iH  original  hollow  structure  already  described 
along  with  the  urinary  tjladder. 

The  lower  part  of  the  allantois,  or  rudimentary  bladder,  receiving,  as  already  men- 
tioned, the  elTcrent  canals  of  the  Wolffian  bodies,  as  nell  as  thnse  of  the  kidneys  and 
of  tho  ovaries  or  testes,  at  first  eommunicalcs  freely  witii  the  lower  end  of  tbe 
intestinal  tube,  and  when  this  becomes  opened  to  the  exterior,  tliere  is  formed  a  sort 
of  cloaca,  as  in  adult  birds  and  reptiles.  Soon,  however,  a  separation  takes  place, 
»o  as  lo  produce  for  the  eenito-urinarj-  organs  a  liistiacl  poaaage  to  the  eiterior  :  Ihia 
is  named  the  «inui  uro^cniUUii,  and  is  sitnaled  in  fCoal  o(  the  teimiiwtion  of  tlia 
Intestine. 

DEVELOPUBNT    OF    THS    OEOA.K'S    Of    GBKEBATION'. 

The  development  of  the  parts  ooncemeJ  in  the  reproductive  function  does  not 
begin  until  after  the  rudiments  of  the  principal  organs  of  the  l>ady  hate  appeared. 
The  internal  orgaoa  of  generation  first  moke  their  appcttrance,  and  far  a  brief  period 
no  sexual  diOerence  ia  perceptible  in  them.  The  external  organs,  which  subsequently 
begin  lo  be  formed,  are  also  identical  in  appeamncc  in  tho  two  sexes,  as  late  as  Ibe 
fonrleenth  week. 

Tlie /iiCeiiia!  Organs  of  Oentrntioii.—llie  Ocnria  and  Tejia. — The  nidiments  of 
the  ovaries  or  testes,  for  it  cannot  at  fir>.t  be  dclermiued  which  are  ultimately  to  bo 
produced,  appear  a^r  the  formation  of  the  allantois  and  ^V'olfliau  liodies,  but  a  little 
sooner  than  tliD  kidneys.     They  conainl  of  two  small  whilUh  oval  maases  of  blastema 

^  t-i. 
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placed  on  tlie  inner  border  of  the  Wolffian  bodies.  Al  first,  tbey  are  placed  oeir  lo 
one  another,  and  parallel ;  the  Wnlffiun  boilies  being  at  that  time  Inn^c,  and  occa- 
fysog  the  nbolc  [wtterior  pari  of  the  abdomen.  Hal  lu  the  kidneys  grow,  above  aod 
internal  la  Iho  Wolffian  bodicA,  the  latter  are  diApUced  outwards,  and  wilb  them  tbe 
reprmlactive  orgatui.  Al  this  time  the  sei  boeomca  dislingntdbabie ;  for  in  the 
female  llie  avar?  becomei  elongated  and  flattened,  and  il  assuiacs  at  ftrat  an  obliijoe 
and  then  ft  nearij  transvene  directii>D;   whereaii,  in  the  male,  the  testis  becomes 


Fig.  602. 


Fig,  692, — BuaniH  op  tbb 
PlHMlIITB  OnisAiir  iio  Ssx- 
riL  Oasixa  i>  the  Bkbhto 
PREVtuna    Tu     Sexuu.    Dii- 

TmOtlOH. 

The  paiia  are  shown  eLiefly  in 
profile  1  the  kidney  and  aapiK- 
nnai  body  of  the  right  aide  are 
omitted,  and  the  MkiMerian  mud 
Wolffian  ducta  ore  shown  from 
the  front.  1,  left  IciJoey ;  2 
■upia-renal  body  ;  3,  areter  ;  4, 
nriearj  bladder ;  5,  arachna 
Qtf  the  inaAB  of  blastema  from 
which  ovnrj  or  Wsliole  U  after^ 
wardi  foriaed  ;  VT,  left  WolfEao 
body  ;  X  ,  part  at  the  apcE  from 
which  the  ooni  visculosi  are 
afterwards  developed  in  new 
bUatema  ;  w,  le,  ri(;ht  and  left 
WollEaa  dactB;  m,  m,  right  mud 
left  MQIIenan  doeta  nailing  td)^. 
ther  and  with  the  WolRian  docti 
ib^r^  the  genital  eord  ;  uy,  ■inua 
nro-Kenita!is  ;  i,  lower  part  of 
the  intestine ;  el,  oommoD  ot<en- 
ing  of  the  inlestiDe  and  ura- 
geattal  &iuna  ;  e,  elevation  whieb 
beeomea  clitoris  or  penia ;  it, 
ridge  from  which  the  U1>li 
majera  or  aciotam  is  [ormeiL 


rounder  and  thielc.  and,  to- 
gcthcT  with  the  WoltGnn  bodf. 
reUiinfi  its  vertical  position, 
although  iliaplaeed  dawawanli 
and  outwards.  Subsequently  the  tubuli  seminiferi  are  dereloped  within  llie  tcsti^ 
and  ora  in  llie  BupeiSi:ial  elrata  of  the  ovary. 

Uterus  and  Faltu/iiaH  Ti^iee :  Epididipait  and  Vata  Vc/ereiUia.—Tlie  excretory 
duel  of  each  Wolffian  body  lica  from  the  first  along  its  outer  border,  and  in  the 
(ucceedin;  part  o!  iU  uourae  ia  continued  down  from  the  extremity  of  Ihc  Wolffian 
body  lo  (he  ainua  nrogenifalis.  Ab  the  Wolffian  body  bcginH  to  change  ita  poailinn, 
and  al  the  »auie  Lime  decrease  in  size,  a  while  Ibread  of  blastema  appears  on  thv 
front  of  iLnt  body,  and  runs  aliing  the  inner  side  of  the  WotlEan  duct  in  its  whole 
course  ;  this  forma  tho  Mli'leriiinduct.  At  the  upper  exfremity  of  the  Wolffian  body, 
and  close  lo  Ihe  white  thread,  there  is  likewise  dcvelojied  a  pyramidal  maiM  of  blu- 
tcma.  occupying  the  poaition  originally  held  by  the  upper  inbules  of  tlial  glajld. 
which  seem  to  he  nbaorbod  to  give  place  to  il.  The  MUllcrian  duet,  commencing  by  a 
alighllj  dilated  eitremily,  descends  in  front  of  the  excretory  duct,  lo  the  lower  end 
of  the  Wulffmn  body,  where  it  dipa  down  in  front  of  that  body,  then  turns  over  that 
duct  so  as  to  gel  behind  it,  and  on  arriving  at  the  middle  lino  comes  in  contact  wiih 
its  fellow  of  (he  opposite  side,  with  which,  and  with  Ihc  lower  jMirta  of  Ihe  Wulfflu 
duel*,  il  is  united  into  a  aiaglc  cord,  named  the  gfnita!  mrd.  The  MUlleriaa  dacta 
bteome  u  it  irere  Euaod  togelher,  firat  at  the  upper  and  lower  parts  of  the  genitat 
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oord,  and  subsequently  throBgh  its  whole  extent,  whila  the  Wolffiui  dnati  Temain 
bcparute  to  their  enils. 

AnaLber  struclure  ia  iikowiaa  seen  at,  this  stjige  in  eonneotion  with  the  Wolffinn 
body  in  both  sexei,  viz.  nu  elevation  of  psritoncuin,  with  tissue  enclosed,  which 
eilends  from  the  lower  end  of  the  testis  or  ovary  to  the  point  where  the  cicretorj 
and  Hullerinn  dutts  quit  their  contact  with  tlie  lower  eiiremitj  of  ihe  Wolffian 
body,  and  there  becoming  stronger,  eiteuda  ooirards  from  this  point  to  the  procesiua 
Taginalis  or  Canal  of  ^uck.  The  further  development  of  theie  p«rl«  la  each  of  Ike 
two  sexes  requires  a  separate  descriptioo. 


Fig.     603.  —  DiA-  •^'B-  693. 

oaiH  or  TBI  Fr- 

NAM       TiFR      Of 

Six  DAL  Okoahb. 

Thin  End  the  fol- 
lowing figure  repre- 
seut  diagraaiDiBti- 
cally  a  slAtc  of  the 
psrEs  not  actually 
visible  at  one  time  ; 
but  ihsy  are  In- 
tended to  illustrate 
the  general  type  in 
llie  two  seiei,  and 
more  particularly 
the  relation  of  the 
two  eon  ducting  tubes 
to  the  {ieveloptaent 
of  one  at  the  uatural 
passage  ia  eithtr 
nex,  and  to  the 
natural  occurrence 
of  Tpatiges  of  the 
other  tube,  as  well 
as  to  t  lie  penistenca 
of  the  nbole  or  parti 
of  both  tuben  iu  oc- 
casional iustAUeea  of 
bermnpbroditic  na- 
ture. 

1, the  left  liidncy; 
S, supra- renal  body  ; 
S.  ureter,  of  which 
a  pirt  is  remuved 
to   show    ihe    ports 

jossinij  niibtn  it;  t,  nrinary  bladder;  G,  nrachus  ;  o,  tbe  left  ovsiy  nearly  in  th« 
phico  of  its  original  formation  ;  p  o.  parovarium  ;  W,  scaltcred  reniains  of  Wolffian  tubea 
near  it;  cJ  9.  remains  of  tbe  left  ^olfbnn  duct,  such  ss  give  riee  to  the  duct  of  Gaertner, 
repiescnted  by  dotted  lines  ;  that  of  the  right  side  out  abort  is  inarlied  in  ;  /,  the  abde- 
minul  opcoiig  of  the  left  Fallopian  tube;  u,  tbe  upper  pai't  of  the  body  of  the  uterus, 
presenting  a  slight  appearance  of  divisinu  into  cotnua ;  tbe  Faijopiau  tube  of  tbe  right 
side  cut  abort  is  marked  fA  ;  g,  round  ligament,  eorresponding  to  gubemaculnm  ;  t.  lower 
port  of  t)ie  intestine  ;  Fa,  vs^ns ;  h,  situation  of  the  hymen;  C,  gland  of  Bartholin 
Cowpfr'a  gland),  and  immediately  above  it  the  uretiira;  cc,  corpus  eavemoaum  clitaridis; 
•  e,  vascuUr  bulb  or  corpus  spongiosum  ;  n,  nympha ;  ',  hibium  ;  i-,  vulva. 


In  lie  female,  tbe  vagina,  uleras,  and  Fallopian  tnbes  are  formed  out  of  the  Mul- 
lerian  ducts,  Tlial  portion  of  Ihe  ducts  in  which  they  become  fused  together  ia  de- 
veloped into  the  vagina,  the  cervix,  and  part  of  the  body  of  the  uterus  ;  and  the  pecu- 
liarity of  Ihe  mode  of  fusion  accounts  for  the  occurrence,  as  a  rare  anomnly,  not  only 
of  double  uienis,  hut  of  duplicity  of  the  vagina,  coincident  with  communication 
between  ti>a  lateral  halves  of  tbe  alcTua.  The  [>art  of  the  Mullerian  duct  pxtcnding 
from  tjte  base  of  Iho  Wolffian  body,  ia  the  point  where  the  two  dncts  meet,  conatiiutm 
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ID'  Bnimali  trhh  homed  uteri,  the  comn  or  the  nUnu ;  but  in  the  human  rabject 
it  remainH  compsniti™!)-  short,  entering  into  the  fonnation  of  the  upper  part  of  the 
oi^n.  The  remaining  upper  portion  of  the  Mullerian  duct  constHnlEB  the  Fal!opi«ii 
tube— becoming  at  first  open  and  Kubacquently  fringed  »t  iM  upper  eitremitj-.  In  tba 
peritoneal  elcrition  betu'eeu  the  arar;  Bud  the  biue  of  the  Wolffi.in  Itody  ths  fibrooB 
ligament  of  Ihe  OTsry  is  developed,  while  that  part  which  proceeds  oiiaarda  to  the  canal 
of  Nuck  ijecomOB  the  round  ligament  of  the  nterus.  The  excretorj  dacis  of  the  Wolf- 
fian bodies  disappear  in  the  human  female,  but  in  (he  pig  and  EOme  ruminaulx  thej 
persint  as  the  canals  of  Goertner.  The  parovarium  in  generally  believed  to  consist  »t 
the  tsstige*  of  «ome  of  the  lubulea  of  the  WolOian  body,  bub  it  is  beld  b;  Banks,  to 
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Pig,  691.— DuoRi«  or 

THE     MltK     TyPI!     or 
BliXUlL   OlUliJjS. 

1,  !,  3,  t.  and  6,  m 

in  the  preeeding  fi^n  ; 
t,  leBlicle  in  the  place  of 
ita  original  formation  ;  ^ 
caput  epididjmis  ;  ed^ 
V!U  deferens  ;  W,  scat- 
tered remainB  of  the 
Wolffian  bodj  conrtitat- 
ing  the  orpin  of  GiralJte; 
rh,  Taa  aberraos;  m, 
Miilieriandudi,  the  upper 
part  of  which  remains  aA 
the  hydatid  of  Morgsgni, 
the  lowur  part  repr^ 
eented  by  a  dotted  liii« 
&s  descending  to  tJia 
GJUUS  pocularis  eonAti- 
tulea  the  cortin  and  tube 
of  the  Diet  US  isaaculiniia  ; 
•1,  the  gulwmaeuiuiB ; 
VI,  the  tcsicQla  umi- 
naliB  ;  pi;  the  pniata(« 
gland ;  C,  Covper'a 
gland  of  one  aide ;  cp, 
ei>rpora  cuvemoaa  penia 
Cot  sbort ;  t  p,  corpoa 
gpon^ioeum  Qieltinc  ; 
I,  sciotuu]  :  f,  together 
with  the  dotted  Hn^ 
aba>e,  iudicaten  the  di- 
rection in  »bii-L  tlie 
testicle  and  epididjmia 
change  place  in  their  de- 
■oent  from  the  abdumcn 
into  the  scrota  m. 


owe  its  origin  to  a  development  of  luhei  in  Ibe  whitish  hlactema  prcvlouely  me^l 
Honed,  whitb  appears  in  connection  with  the  upper  part  of  that  body  when  it  begin 
to  shrink,  and  which,  in  the  male,  gives  rl»e  to  the  upper  part  of  the  epididymis  ; 
and  in  this  view  Alien  Thomson  is  di«pofieci  to  ccincur. 

In  t)ic  male  the  MUllerian  ducts  are  dexliued  to  undergo  little  development,  and  . 
arc  of  no  physiological  importance,  wiiile  tiie  ducti  of  the  WnlBiau  bodies,  and  pr 
balily  a1«o  <iomc  part  of  their  glanilntur  eubstunce,  form  the  principal  part  oftlie  escr 
tory  apjiamtus  of  the  testicle.      The  united  portion  of  the  tlllllcrinn  dnctn  rcmaina  i 
the  veaicula  prostalica,  which  accordingly  not  only  corrc8pond.i  with  the  uterus,  «»' 
WB-i  shown  by  Weber,  but  likewi.-te,  as  pointed  out  by  Leucliart,  conlainK  as  much  of 
the  vagina  a>  is  represented  in  the  male.      In  Home  anininls  Ihe  vesioula  proataUcK 
ia  pialonged  into  cornua  and  tubea;   but  in  the  human  Bubjed  the  whole,  of  U» 
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ununited  parts  of  the  lliillcrinn  dwAs  diHippcnr,  eifepiins,  aa  euggosiod  hy  Kobelt, 
tbeir  upper  extremities,  uliii'li  iccm  lo  be  tbe  source  of  the  li.vdatiilM  of  Mcrgii^L 
The  eicretory  duct  of  the  Woiffiun  bodj,  from  the  bsse  of  that  body  lo  it«  orifcc,  a 
converted  into  vae  defcrena  aud  ejACulnloty  duct,  the  Tesicala  EeuiinBlia  being  formeil 
as  n  dircrticuliiiQ  from  its  loner  part 

1Vith  rv^iiecl  to  the  formation  of  the  epididycnlx,  our  infnnnalian  ia  not  altogetbur 
complete.  According  to  the  greater  Dumber  of  th<  nest  reo;nt  observxtiouB,  it 
appears  certain  that  the  tar^c  convoluted  ecmiaal  tulie,  n'h>(!li  fomifl  the  body  and 
globus  minor  of  the  opididjmis,  arinea  by  a  change  or  adaptation  of  tlial  part  of  the 
WolfGan  duct  which  nina  along  the  outer  aide  of  the  organ.  The  vua  ul^crrana  or  vawi 
aherrantiB  of  HalJer  appear  to  be  the  remaiiie  also  in  a  more  highly  convoluted  form 
of  one  or  more  of  the  tubes  of  the  VTolffiun  body  aUll  atllicring  to  the  excretorj-  duct 
of  the  orgnn,  and  llieir  com  muni  cat  ion  irith  (he  main  tube  of  tlic  epididymis  receives 
an  explanation  from  that  cireumstaoce.  But  there  are  no  direct  obwrvutions  on 
record  of  the  process  of  convcision  of  these  fceta!  structures  into  the  permanent  forms. 
Ab  totbeeonivasculosi  in  the  upper  partof  (he  epiilidymis,  still  more  doubt  has  pre- 
Tailed.  Since  Al tillers  discovery  in  birds  of  the  eol lateral  duct  named  after  him,  and 
(he  citenBion  of  this  discovery  to  mammaia,  it  bm  been  cuat'imary  to  regard  the 
upper  part  of  tbe  epidid}  mis  as  protlaeed  by  a  tram>formatioa  of  the  tube*  and  duel 
in  the  upper  part  of  the  Wolffian  bociy,  according  to  the  views  most  fully  given  bj 
Kobelt ;  but  doubts  have  been  entertained  by  some  as  to  the  correcttiess  of  this  view, 
and  more  recent  obaertalionB  by  Bnnka  appear  to  prove  that  it  must,  in  seme  degree, 
be  modified. 

According  to  Banks  the  origin  of  the  coni  vaaculosi  la  due  to  a  process  of  develop- 
ment  occurring  in  a  new  atructiirc  or  maw  of  blostema  whidi  had  been  previously 
obwrvcd  by  Clcland,  and  which  ia  deposited  at  (he  upper  end  of  the  IVolffian  body, 
aud  close  to  the  Mullerian  dnet.  Within  this  blastema  Cleland  i>huircd  that  (he  tubea 
of  the  cSi-rent  semiual  vessels  and  the  cuni  vaaculosi.  together  wilh  tbe  tube  which 
ainnecLs  (hem,  are  formed  anew,  while  the  tubes  of  the  adjacent  part  of  the  Wolllian 
body  are  undergiiing  an  atrophic  degeneration.  This  has  been  confirmed  by  the  de- 
(ailed  oh.tervQtions  of  Banks,  who  haa  further  ahown  the  continuity  of  their  uniting 
lube  with  the  WolfEnn  excretory  duct. 

Should  this  view  prove  to  bo  correct  the  caput  epididymis  must  he  regarded  not 
simply  as  a  eooversion  of  the  upi>er  part  of  the  Wolffian  body,  hut  rather  as  a  new 
formation  or  superinduced  development  in  blastema  cotinected  with  si. 

The  coni  voJicalosi.  so  formed,  become  connei-tcd  wi(!i  tiie  body  of  the  tertiele  by 
menus  of  a  short  straight  cord,  which  is  afterwards  subdivided  into  the  vasa  cITercntiB. 
The  peritoneal  eleval  ion  descending:  from  the  testis  towards  tlje  lower  extremity  of  the 
Wolffian  ifody  is  the  upper  part  of  the  plica  gubcrnatrix,  aud  becomes  j^hortened  aa 
(he  testicle  descends  to  meet  the  lower  end  of  the  epididymis  ;  the  peritoneal  elevation 
whicii  passes  down  Into  (he  scrotum,  and  is  conlinuoiis  with  (lie  other,  is  the  more 
important  part  of  the  plica  gnbemalrii,  connected  with  the  gubernacutum  testis. 
The  spermatic  artery  is  originally  a  branch  of  one  of  those  which  go  to  the 
Wolffian  body,  and  ascends  from  the  snrface  of  the  Wolffian  body  to  the  upper  part  of 
the  testis,  along  the  ligaments  connecting  them  ;  but,  as  the  testis  desceada,  tbe  artery 
lies  ent  irely  above  it,  and  the  seeretiogsub.itance  of  the  Wolffian  body  remains  adherent  to 
it ;  and  hence  it  ia  tliat  the  organ  of  Oirald^s,  which  consists  of  persistent  WoltGau 
Inliules,  ia  found  in  a  position  superior  to  the  epididymis.  (For  a  fuller  account 
of  this  eomplicated  subject  the  student  ia  referred  to  Bonkd  ''  Uu  the  Wolffian 
Bodies,"  Edin.  ]8(:4.) 

The  deafent  of  the  laU'da  ia  »  term  applied  to  the  passage  of  the  tealc*  from  the 
abdeminai  cavity  into  t!ic  scrotum.  1'he  testicle  enters  the  iuteriml  juguliml  ring  in 
the  seventh  month  of  frelal  life  ;  hy  the  end  of  the  eighth  month  it  ha*  descended 
into  the  acro(um,  and  a  little  time  before  birth,  the  narrow  neck  of  the  peritutieal 
pouch,  by  which  it  previously  commonicated  with  the  general  peritoneal  cavity, 
becomes  closed  in  the  manner  elsewhere  dcacrilied  (p,  !><,.'}),  and  the  process  of  peri- 
toneum, now  entirely  siiut  olT  from  the  abdominal  cavity,  remains  as  an  independent 
serous  sac.  The  peritoneal  pouch,  or  processus  vaginalis,  which  passes  down  into  the 
scrotum,  precedes  tbe  testia  eonaidcrably  in  ila  descent,  and  into  its  posterior  part 
there  projccta  a  considerable  columnar  elevation  already  alluded  to,  which  is  filled 
with  Boft  tisane,  and  ia  termed  pliai  gvhfrnalrix.    There  is  likewiso  a  hhroua  alruc- 
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ture  attached  infariorly  to  the  loiror  part  of  the  aorotnm,  aud  Bmroundtiig  the  peri- 
toQeal  poueh  above,  which  may  be  distlDgnixhed  na  the  gtij/fmntiiiar  cord,  botli  this 
and  llie  plicft  gubernatrii  being  included  in  the  general  tcnn  gubfriiiunilum  tatit 
(J,  Hunter),  The  gnberaacular  cord  conaista  of  fibres  which  pa«9  downward^  from 
the  BulvperiUincal  fascia,  others  which  pass  upwards  from  the  superficial  fa«cL>  and 
Integnment,  and  others  again  vhirh  paw  both  upwards  and  downwards  from  the 
internal  obliqno  muacle  and  the  aponearosia  of  tbe  exierasi  oblique ;  it  ciliibitd, 
therefore,  a  fusion  of  the  Infers  oF  the  abclnmiaal  wall.  Superiorly,  it  surrounds 
the  processus  vaginnlia,  withoot  penetrating  the  plica  gu1>ernatrix  :  and  the  pro- 
cevQS  ra;inalis,  as  it  grows,  pushes  itx  way  down  through  the  gubcrnaeular  cord  and 
disperaei  its  fibres.  By  the  lime  that  the  testis  enters  the  internal  abdominal  ring, 
the  proc'jssui  vaginalis  has  reached  a  considerable  way  into  the  serotuul :  and  >a  the 
testiji  follows,  the  plica  gubemalrii  bacoinoa  shorter,  till  it  at  last  Jisappean,  bnt  it 
caunot  be  said  thai  the  shortening  of  the  plica  in  the  cause  of  the  desceat  of  the 
testicle,  and  much  less  (as  hoa  been  held  by  some)  thai  the  muscular  filirea  of  tin 
^bernoGular  cord  are  tlie  agents  which  eOect  this  ciiango  of  position.  Tbe  arched' 
fibres  of  the  cremaster  muscle  make  their  appearance  on  the  surface  of  the  procesra* 
TBginnlis  as  it  descends,  while  its  other  fibres  are  those  which  descend  in  the  guber- 
nacular  cord.  (.*^ee  for  a  further  account  of  this  process,  and  the  various  viewa  wbidl 
have  been  held  with  regard  to  the  descent  of  the  testicles,  Clelaad,  "  Meclianism  oT 
the  Qubemacnlutn  Testis,"    Edinburgh,  1850.) 

The  External  Organi  nf  Oeiieraiion.- — In  the  human  subject  these  have  for  Bome 
time  the  same  form  in  both  sexes ;  but  in  animals  in  which  the  penis  is  prolouged  to 
the  umbilicus,  that  circamstance  forms  one  of  the  Terjr  earliest  sexual  diatinctioiia, 
inaamueh  as  the  clitoris  hangs  free. 
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Pig.    6 9 5. ^Development  o?  tdb  Ex- 

TERNll,  SeIDAI,   OaaiNS  t)r  TOE  MaLB 

AUD  Fevjile  frijv  tub  liri>[rrEBKKT 
Ttfe  (from  Gcker). 

A,  the  eiternal  aexnal  organs  in  an 
embrjcp  of  about  nine  weeks,  in  which 
■eiual  dietiuctinn  1>  nnt  yet  established, 
and  the  cloaca  stQl  exists  :  B,  the  isnis 
iu  an  embryo  somewhat  more  advanced^ 
and  in  which,  without  marked  seiu, 
distinctioa,  the  anus  is  now  lepatated 
from  tbe  aro-genilal  aperture :  C,  the 
same  in  an  embryo  of  about  ten  veek^ 
showing  the  female  type  :  D,  tbe  same 
in  a  male  embryo  somewhat  more  ad- 
vanceil.  Throughout  the  lignrei  the 
fallowing  indicatioDS  are  employed  :  pt^ 
common  blastema  of  penis  or  clitoris  ; 
to  the  rigiit  of  these  letters  in  A,  the 
nmbilical  cird  ;  ji.  [lenis  \  t,  clitoris  ;  tl, 
cloaca  ;  og,  urogenital  opeoing  ;  a,  anna  ; 
#,  entaneona  elevation  which  becomes  labium  or  scrotum;  /,  labium ;  i,  scrotum  i  co, 
coccygeal  eletation. 

Vp  to  the  fifth  week,  according  to  Tiedemann,  there  is  no  separate  genito-utinary 
orifice,  and  indeed  no  anus.  Previous  to  this  period,  or  about  l.lie  beginning  of  the 
fourth  week,  there  is  a  common  opening,  for  the  intestine,  the  generative,  and  the 
nrinary  organs,  i.  «.,  a  doacal  aperture.  In  front  of  this  simple  opening,  there  soon 
appears  a  small  rocorved  projecting  body,  which,  as  it  enlarges,  becomes  grooved 
■long  the  whole  of  its  under  surface.  Thi^  is  the  nidimentary  eJibnia,  or  penu,  at 
the  aumiail  of  which  an  enlargement  is  formed  which  becomes  the  glani.  The 
margins  of  the  groove  seen  on  its  under  surface  arc  continued  backwards  on  either 
side  of  the  common  aperture,  which  is  now  elliptical,  and  is  bounded  laterally  by 
two  large  cntriueous  folds.  Towards  the  tenth  or  eleventh  week,  a  transvorso  bond, 
the  commencing  ptrinavm,  divides  the  anal  orifice  from  that  of  the  genito  urinary 
™M«(e,  which  latter  now  ttppean  w  a  roonded  aperture,  placed  below  the  root  o( 
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tb«  nidimcnUTy  clitoris  or  penla,  and  between  the  prolonged  mirgioi  of  the  granra 
beneath  that  organ.  Tliid  opeaiog.  but  not  the  clitoris  or  penis,  ie  macenlei  hy  the 
large  cataneoui  folds  alreiul}'  meDUoned.  In  tbis  coadilion.  which  conlinucii  until 
the  twelfth  week,  the  paru  appear  alike  in  both  eexe^i,  and  ri^emhlo  very  much  the 
perfect  female  organs.  The  radimenls  of  Coir/irr')  gtandt  are.  it  is  said,  seen  at  an 
early  period,  near  the  root  of  tbe  nidimcntiLry  clitoria  or  penis,  on  each  side  of  the 
genito-urinnrj  paa^agc. 

Id  the  female,  the  two  lateral  cataneone  foTdn  enlarge,  80  as  to  cover  the  elitoris 
and  form  the  labia  wijora.  The  clitorie  itself  rem ainn  relatively  Kmaller.  and  the 
grooTe  OD  its  under  surface  lesa  and  less  marked,  owing  to  the  opening  out  and  »ub- 
aeqnent  extension  bockwards  of  iUi  margins  to  form  the  ni/jnpkn.  The  htjnini  lieijins 
to  appear  about  the  fifth  month.  IVithin  the  nymphse,  the  urethral  orifice,  as 
already  nienlioned,  becomes  disliuct  from  that  of  the  vagina. 

In  the  male,  on  the  contrary,  the  penis  oonlinues  to  enlarge,  and  the  margins  ot 
the  groOTe  along  its  under  hnrface  gradually  unite  ffom  the  primitive  urethral 
orifice  behind,  as  for  forward  as  the  plans,  so  ua  to  complete  llie  long  eanal  of  the 
male  urethra.  This  is  aecompliahed  about  the  fifteenth  week.  When  this  union 
remains  incomplete,  the  condition  named  hypospadias  is  produced.  In  the  mean- 
time the  prfpuc  U  formed,  and,  moreover,  the  lateral  cutaneous  foidn  also  unite 
from  behind  forwards,  along  Ihe  middle  line  or  raphf.  and  thu*  complete  the  ncrrilam 
into  which  the  testicles  do  not  descend  until  the  lost  month  of  fietal  existence. 

The  following  tabnlar  suhenie  of  the  coirespondiiig  parts  of  the  genito- 
urinary organs  in  the  two  sexes,  and  of  their  relation  to  the  formative 
rudimentu  of  the  common  embryonic  type,  may  be  nseful  in  fising  attention 
on  the  more  important  points  of  the  subject. 
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r  MAMMARY    GLANDS.  ^^M 

The  maminarj  glimds  (mannnfe),  the  oi^ns  of  UcUtlon  in  t1i«  female, 
L  «n  acccBBor;  pnrte  to  the  reproiluciive  xjstcDi.  They  give  a  name  to  a 
i^large  class  of  auimnln  (Mummnlin),  nhtcli  are  dietiuguiehed  hj  the  po!<£essioD 
of  these  organB.  When  fuUy  developed  in  tho  human  femalu,  thty  form, 
togtlher  viith  the  intfgiimenta  and  a  eonsideraliie  quantity  of  fat,  two 
rounded  eminences  (the  breasts)  placed  one  at  each  aide  on  the  front  of  tho 
tboiA):.  These  extend  from  the  third  to  the  ttiith  or  sefenth  rib,  and  from 
the  side  of  the  sternum  to  the  axilla.  A  little  belov  the  centre  of  each 
breast,  on  a  level  with  the  fourth  rib,  projeots  a  small  conical  body  named  the 
nipi-U  (mamilla),  which  points  somewhat  outwards  and  upwards.  The  sur- 
face of  the  nipple  is  dark,  and  around  it  there  is  a  coloured  circle  or  areola, 
within  which  the  xhiu  i.i  also  of  a  darker  tinge  than  elsewhere.  In  the 
\irgia,  thoM  parts  are  of  a  rosy  pink  colour,  but  they  are  always  dnrker  in 
women  who  have  borne  children.  Even  in  the  second  month  of  pregnancy 
the  aieola  begins  to  enlarge  and  acquire  a  darker  tinge  ;  tbe«e  changes  go 
en  increasing  as  gestation  advances,  aud  are  regarded  as  reliable  signa  in 
judging  of  suspected  pregnancy.  After  lactation  is  over,  the  dark  colour 
eiihsiJea,  but  not  entirely.  The  iikin  of  the  nipple  is  morkud  with  many 
wrinkles,  luid  is  covered  nitli  papillu.'  i  besides  thin,  it  is  perforated  at  the 
tip  by  numerous  foramina,  which  are  the  openings  of  the  lactiferous  dtict*  : 
and  near  its  base,  as  well  as  upon  the  surface  of  the  areola,  there  are  scat- 
tered rounded  elevations,  which  are  caused  by  the  presence  of  little  glunds 
with  branched  diicta,  four  or  £vc  of  which  open  ou  each  elevation.  The 
tissue  of  the  nipple  contaius  a  large  number  of  TeBaelf,  together  with  much 
plain  muscular  tia^iie,  and  its  papillie  are  highly  sensitive  ;  it  is  capable  of 
a  ceitain  degree  of  erection  from  mechanical  eicitement,  which  may  be 
partly  caused  by  turgescence  of  its  Teasels,  bat  is  probably  due,  in  greater 
part,  to  contraction  of  the  muscular  fibres. 

The  base  of  the  mamniary  gland,  which  is  nearly  circular,  is  Sa'tened, 
or  slightly  concave,  and  has  its  longest  diameter  directo'l  upwards  and 
otitwurda  towards  the  axilla.  It  rests  oil  the  pectoral  muscle,  and  is  con- 
nected to  it  by  a  layer  of  areolar  tissue.  The  thickest  part  of  the  gland 
is  near  the  centre,  opposite  the  nijiplp,  but  tho  full  and  even  fomi  of  th« 
breasts  depends  chieSy  on  the  presence  of  a  large  quantity  of  fat,  which 
lies  beneath  the  skin,  covers  the  siihstance  of  the  gland,  and  penelrates  the 
iutervala  between  its  lobes  and  lobules.  Tliis  fatty  tissue,  which  is  of  a 
bright  yellow  tinge  and  rnther  firm,  is  divided  into  lobulated  masses  by 
numerous  laminie  of  Gbrvius  or  very  dense  areolar  ti"sue,  which  are  con- 
nected with  the  shin  on  the  one  hand,  and  on  the  other  with  the  firm 
areolar  investment  of  the  gliind  itself,  which  investment  i»  connected  behind 
by  similar  lamiuoe  with  the  areolar  membrane  covering  the  pectoral  luusola  : 
these  LimiiiiB  serve  to  support  the  gland.  Beneath  the  areola  and  the 
nipple  there  ia  no  fat,  but  merely  the  firm  areolar  tissue  and  vessels  aur- 
Toundiiig  the  lactiferous  ducts. 

Structure. — The  mammary  gland  consists  of  a  number  of  distinct 
glandular  masses  or  lobes,  each  having  a  separate  excretory  duot,  held 
together  by  a  very  firm  intervening  fibrous  or  areolar  tissue,  and  having 
ROuo  adipose  tissue  penetrating  between  them.  Each  of  these  divisions  of 
the  gluud  is  agoin  subdivided  into  smaller  lobes,  and  these  again  into 
smaller  and  smaller  lobules,  which  are  Battened  or  depressed,  and  held 
together  by  areolar  tissue,  blood -vessela,  and   ducts.      The  substance  of  the 
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lobuloB,  espe3inUy  as  contriiated  with  the  adjacent  fat,  is  of  a  pale,  reddiBh 
creiuD-colour,  and  U  rather  Srm.  It  is  csmpnRed  priiiciprtllj  of  tha  t^ri- 
cukr  commeij cements  of  the  liictiferouB  ducts,  which  appear  like  clitHtora  of 
minute  loonded  celli,  having  a  diaioeter  from  teu  to  thirty  timiM  &«  gi-eal 

Fig.  B99. 


Pig.   696. — DiMKCTtOS    OF   TKR    LOWBR    UALr    DI    THE    pEMALS    MtKHl    DVKIHa  TBI 

FBHtriD  UP  LiCTsri^jN  (fruui  Luiclika}.     j 

In  the  left-hand  Bide  of  the  diaseclcd  part  tbe  Elnniluhir  lobes  are  eiposed  and  pirti»lly 
unruvelled  ;  nud  in  tbi:  ri^bt-iianil  aide,  tbe  glandular  Bubstnnoe  luiB  \>eea  mmortd  to 
sbon  tbs  reticular  loculi  i'{  the  oanaectire  tlmae  id  wMch  the  gUnduIar  lobules  are 
pUoed  :  1.  Qppvr  part  of  tbe  luamilla  ;  2,  areola  ;  3,  HubciitimeouB  pjusea  of  ^t ; 
t,  reticular  luculi  of  the  ctiunective  tiesue  wfaicb  support  tlie  glandular  tubetnnoii  and  eoa- 
loin  the  fattj  maEsea;  5,  one  of  three  lactiferous  ducts  sbown  pisalng  lnwardi  tba 
mamilia  where  tboj  open  ;  6,  one  of  tbe  aiaue  laclei  ur  reservoirs ;  7,  Bunm  of  tbs 
glandoJar  lobules  which  hare  bceu  unravelled  ;  7,  othera  masaed  together. 

as  that  of  the  capillarf  Teaaela  by  which  they  are  surroun.hd.  These  ceila 
open  iuto  the  smatleBt  brarjched  ducta,  which,  uniting^  to^«tber  to  t>na 
others  of  larger  eize,  fiually  end  in  a  tiiigle  excretory  cutiiil  corregpoad' 
i rig  to  one  of  the  chief  BuhliTiBiunB  of  the  gWd.  The  canals  prooeeiiag 
thus  from  the  priocipal  lobes  couipoging  the  gland  aru  named  the  gotlactit- 
pfcoroMi  duct/,  aud  are  from  fifteen  to  twenty  in  number  ;  they  couvBrge 
towards  the  areola,  beneath  which  they  bei^oine  coosiderably  dilated,  espe- 
cially during  lactation,  bo  as  to  form  aaca  or  ainjiso  two  or  even  ttiroe  linei 
wide,  which  serve  as  temporary  though  xmnll  rcsurvjirB  for  the  milk.  At 
the  base  of  the  nipple  all  these  duets,  again  reduced  in  size,  are  asaemblad 
togath«r,  those  in  the  cantre  boiug  the  liirge4t,  aud  then  proceed  side  by 
side,  BuiTonnUad  by  areolar  tiisue  and  vessels,  anil  without  coramiiiiicitlng 
with  each  other,  to  the  stimmit  of  the  mamilli,  where  thiiy  open  by  sepa- 
rate oriScea  :  these  orihcuB  are  seated  la  little  depression-',  ani  are  smaller 
than  the  ducts  to  which  they  reipecti rely  belong.  The  w.ilU  of  the  ducts  are 
composed  of  areolar  tisaue,  with  longitudinal  and  cirouUr  elastic  filnmenia.] 
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The  mncoaB  raemliraue  is  continuous  mth  the  common  integument  at  tbe 

orifices  of  the  iliicta  ;  its  epithelium  ie  tcniy  or  tesFe1at«<l,  and  in  the 
sniitllfHt  ducta  and  their  ultimate  Tenicles  consists  of  ceLiu  baling  a  diA[uet«r 
Terj  little  exceeding  that  of  their  nuclei. 

Pig,  ear. 


Kg.   6S7. —  MAUBiriED  viKWB  or  the  Qlindhur  Sdb«t^icg  or  tHB  Ilmiu  nusna 
inE  PERIOD  OF  LACTAtioK  (from  Ueale). 

A,  leclinn  of  3  Bmnli  lobule  of  the  glanrl,  magnified  fid  diametera:  1,  stromn  of  coddm- 
tire  tissue  aiipp'irting  the  ghodulBT  liteue  ;  2,  terminal  mmuecule  uf  ons  of  the  gluul 
tubfs  ;  3,  ftaniJulor  vtsiclea. 

B,  fuur  glandular  Tfaiclcs  lUH^iGed  200  divnetera,  Bfaovuig  the  liniDg  epitbeliAl  evils 
uid  Bome  tuilt  globuEee  within  them. 

Blond -reaaela  and  A'cnvj. — The  arteries  which  supply  the  mnmrnaiy  gl^ndfl  ar« 
the  long  thoracic  and  eonie  oth(?r  braccliea  of  the  aiillnr}*  artery,  the  internal  mam- 
tnary,  niid  tht<  subjacent  interFastalB.  The  veins  have  tlio  eame  dcDomiaalioii. 
Haller  dcEerilied  a  sort  of  anasLoiuotic  venoua  circle  surrounding  the  base  of  the 
nipple  as  the  cirailiig  rciionm.  The  nerva  proceed  from  the  anterior  and  middle 
inlercofllal  cutaneouB  branches. 

In  the  male,  the  mammary  gland  and  all  its  parti  exist,  bnt  quite  in  « 

rudimentarj'  state,  the  gland  Itself  measuring  only  alioul  six  or  aeven  line* 
across,  and  two  lines  thick,  instead  of  four  inches  and  a  half  wide  and  one 
and  a  half  thick,  as  in  the  female.  Uccsiaionally  the  male  mnmma,  eepe- 
ciall;  in  young  subjects,  eulurgea  and  poura  out  a  thin  watery  fluid  ;  and, 
in  some  rare  cases,  it  has  Becruted  milk. 

Varieti^■'.—  Tno  or  even  three  nipples  have  been  found  on  one  gland.  An  addi- 
tional maiitma  in  Ecmetimcs  met  with,  and  cvtn  four  or  five  hiire  been  ob^ervisl  (o 
coexist;  the  eupemumcrary  glands  lieing  moel  frequently  near  the  ordlnaiy  pair, 
but  sometitnes  in  a  distant  part  of  the  body,  as  the  anilla,  Ihigb,  or  back. 
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T.— SUBQICAL   ANATOMY   OP  THE  ABTERIES. 
In  tho  description  of  the  several  blood-vessalu,  the  points  baariiig  on 
operative  surgery  have   been   indicated   in   detail.      The  leading  fiictB  to  be 
attended  to  by  the  Burgeon  in   the  operation  of  placing  a  ligature  on  the 
chief  arterial  trunks  will  be  now  collectively  considered.  * 

BITKfllCAL    ANATOMY    OF    TUB    COMMON    CAKOTID    ABTERT. 

Tile  common  carotid  artery  does  not  furnish  any  br.inch,  save  in  very 
rare  instances.  In  a  practical  or  sorgiual  point  of  view,  tho  branches  arising 
sometimes  close  to  its  upper  end  miiy  be  disregarded,  so  that  a  li|;ature  can 
be  applied  to  any  part  of  the  vessel,  except  immeclistely  at  its  commeDce- 
meiit  or  tenniuation.  When  the  case  id  such  as  to  allov  a  choics,  the  point 
which  coinbines  the  most  favourable  oirotimstances  fur  tho  opemtion,  is 
opposite  the  lower  end  nf  the  larynx.  Hero  a  larya  space  would,  In  ordi- 
nary cases,  intervene  betxeeu  the  ligature  and  the  ends  of  the  vessel ;  and 
at  the  same  time  this  part  is  free  from  the  diihculties  offered  by  tba  maacles 
lower  down,  and  by  the  superior  thyroid  veins,  if  the  artery  be  aecureJ  near 
its  bifurcation.  But  it  bos  been  shown  (p.  345)  that  the  carotid  artery 
occasionally  bifurcates  below  the  usual  position — opposite  the  lower  margin 
of  the  larynx,  and  even,  hoivever  r^trely,  lower  tliaii  this.  In  such  cases, 
should  tho  artery  be  laid  bare  at  the  point  of  di/iHion,  it  would  be  best  to 
tie  tho  two  parts  separately,  close  to  their  origin,  in  preference  to  tying  the 
common  trunk  near  its  end.  If,  in  consequence  of  very  early  division 
of  the  common  carotid  or  its  entire  absence  (cases  nhich,  hovrever,  are  of 
extremely  rare  occurrence),  two  arteries  (the  external  and  internal  carotids) 
should  happen  to  come  into  vieiv  in  the  operation  supposed,  the  raiat  judi- 
cious course  would  donbtiesi  bo  to  place  the  ligature  on  that  arteiy,  which, 
upon  trial,  aa  by  pressure,  should  prove  to  be  connected  with  tho  disease. 

In  performing  the  operation,  the  direction  of  the  vessel  and  the  iauer 
margin  of  the  Kterno- mastoid  znuscle  are  tho  surgeon's  guides  for  the  line  of 
inciaioo.  Before  dividing  the  integument  it  is  well  to  ascertain  whether  theante- 
rior  jugnlarvein  be  in  the  line  of  incision.  Should  the  operation  bo  performed 
at  the  lower  [lart  of  tho  neck,  some  fibres  of  the  muscles  will  require  to  be 
cut  across  in  order  to  lay  tho  artery  bare  with  facility  ;  and  the  necessity 
for  this  atop  increaacs  in  approacliiug  towards  the  clavicle.    After  the  super- 

•  The  i^Utes  xefcrred  to  in  tUia  »eoUoii  are  tbow  ef  Eiohard  Quiin  "  Oo  the  Artsrie^*.. 


Fig.  SSS.— View  or  tub  Riani  Coumni  Carotid  ikd  SnactivuN  Artkriu,  iriTB 
tut  Oriqin  ov  ini.iit  Briscues  tao  Ti<t:m  Rklatkiks  ^froia  U.  Quainl.     | 

f,  front  of  Ike  hjoiJ  bone  ;  /,  tlijroid  onrtjlnjc  ;  n.  Uthmug  of  Ihu  Ihjruiil  ^Inad  ;  *, 
Oie  tiBchen  above  the  inter-oJnviciilar  iiolch  of  iLe  tUruum  ;  i,  f,  the  unwii  eaii  of  the 
cbTiFle,  tbc  portion  betn-een  tbcm  baring  bcren  reinovcd  :  k,  the  But  rib;  ni,  tcnUtinB 
medius  ;  p,  on  the  loDgiia  colli  moide,  poiutiiip  to  tbe  pneuiD^ca^trio  tierre  \  IV,  tlie 
nppcrniosl  of ,  the  nervea  o(  the  aiilUry  (ilexiia  ;  A,  the  iniioinin«te  nrterjr ;  1,  right 
comuiija  carotid  atler7  :  )',  placed  on  tbe  left  ttetno-thjrDid  inoiclc,  poioti  to  ■  put  of 
the  ten  ruinTuoQ  carotid  ;  2,  internal  earutid  ;  V,  npiier  |  srt  of  ttie  intemnl  jugulu-  Ttin, 
*biuli  bits  1-epn  rtmnved  bctveifn  I,  bdc)  2' ;  !),  nod  i.  eitemal  carotid  ;  3,  in  pineed  it 
tbe  origin  oJ'  tbe  ■ujrerior  thvroiil  artery  <  4,  at  Ibal  of  tbe  lioifoa]  ;  5»  th«  flupcrirT 
tbTro"*  •rf'rj  ;  C,  tbe  tliyroid  or  glaoduiar  branch  ;  8,  tta  fit»t  part,  S',  tbe  third  p»t( 
'  Ihe  ■iibcUiTian  arl«ry  ;  S",  the  i.D>iclaviau  rein  st|>Biil«d  froiu  (he  artcrjr 
■  uticui  iDUtcle  ;  V,  is  pUced  on  the  iralenuB  auticua  DiDKle  in  tbc  koglo 
tnuitreraalii  colli  anil  inpra-acaiiulac  brancbei  of  lb«  thjrKiid  uii ;  10, 
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cater  part  of  the  BUpn*scnpalar  u-lfij  ;  10',  Iratiarerai;  cirriotl  bnmchM  pisiing  luto 
the  iee]i  aurftCL'  uf  the  tri|ieiiii9  ;  lU",  the  posterior  BCApular  artory.  rapriienleJ  n.i 
rlsinj;  Jireotly  froiQ  the  tliLrd  pJLft  of  the  fiu^iclavlaTi  artery.  &nd  possiDg  through  the 
auilUry  pleiui  of  narvea  and  adder  the  levatur  mijjali  Siapuhe ;  11,  oq  thg  scslenaa 
outjciu  muscle,  poiittJi  to  the  iDforior  Cbjrrr<id  artery  aear  the  ]diee  vbcre  (he  asoeniling 
mueouliu'  aiterj  of  the  ueolc  a  gWen  fS;  the  phreaic  ucrte  llei  on  the  muscle  to  tha 
onliiis ;  ftt  1^  the  gapra  stflroiU  twig  of  the  lupra-supuliu'  urter;  it  abowa. 

readily  felt  in  the  wound,  even  whilo  the  ports  covering  it  liave  still  some 
thickness.  The  shaath  of  tha  veiseU  is  to  be  oiTaacil  over  the  artery — near 
the  trachea — for  thus  thd  jugiilor  vein  is  most  eaiily  avoided.  This  vein, 
should  it  lie  in  front  of  the  artery,  its  it  sometimes  does  on  the  left  aide,  iLnd 
especially  at  the  lovror  part  of  the  neck  on  that  side,  will  he  a  source  of 
much  difficulty  in  complotiug  the  operation,  i.  e.,  in  psssiug  the  aneurism 
needle  with  the  ligature  about  the  art«ry.  To  sutniouut  the  difficulty  much 
caution  is  required.  The  operator  will  find  it  ndvantugeoiis  to  have  the 
circulation  in  the  voiu  (which  iu  such  optratious  becomes  turgid  and  very 
large)  arrested  at  the  upptr  end  of  the  wound  by  means  of  an  aiaiataut's 
finger.  In  most  caaei,  if  not  iu  all,  it  is  beat  to  insert  the  aneurism  needle 
conveying  the  ligature  on  the  outer  side  of  the  artery,  for  thus  the  vogoa 
nerre  and  the  jugular  rein  will  be  most  efTectually  avoided. 

SDRIJICAI.    ASATOMT    OT    THE    ECBCTATIAK    ARTBRIES. 

The  subclavian  artery  is  so  deeply  placeii,  its  coimectious  with  important 
partd  are  so  intimate  and  vaneil,  and  tlte  branches  ace  so  large  in  proportion 
to  the  length  of  the  trunk,  that  o^wrations  on  this  vessel  preijent,  in  most 
cases,  coasiderablu  difficulties  to  the  surgeon,  llut  the  difficulties,  it  will 
be  found,  vary  in  dilferent  cases. 

The  hist  division  of  the  artery,  that  beyond  the  anterior  scalenus  muscle 
(p.  3(>6),  is  the  part  which  is  most  favourably  circumstanced  for  the  applica- 
tion of  a  ligature  in  the  case  in  which  such  an  operation  is  moat  frectiiontly 
oatled  for,  namely,  aueurism  nffuctiug  the  artery  in  tlie  axilla.  This  part  is 
preferable  chiefly  because  the  vessel  is  here  nearest  to  the  surface  and  most 
remote  from  the  origin  of  the  Iiirge  branches.  But  though  the  sui>clavino 
artery  appears  to  be  easy  of  access  above  the  ckvicle  while  the  parts  are  in 
their  natural  position,  it  is  to  be  remembered  that  when  an  anetiriain  eii^ts 
in  the  axiUa,  the  cLtviule  may  be  so  much  elevated  iu  conseijUencu  of  ihn 
presence  of  the  tumour,  as  to  bo  placed  in  &aut  of  the  vesiel,  or  even  above  it. 
In  such  circuuiataucus,  the  artery  lias  at  a  great  depth,  and  at  the  same  time 
the  structures  in  front  and  behind  it  (the  clavicle  on  the  one  hand,  the  vertobree 
with  the  muscles  covering  them  on  the  other  hand,)  cannot,  in  any  degree,  be 
drawn  asunder  to  facilitate  the  steps  of  the  operation.  It  is  wheu  the  outer 
part  of  the  clavicle  is  thus  raised  from  the  ordinary  horizontal  position,  tliat 
tha  height  to  which  the  artery  arches  above  tho  bone  becomes  a  point  of  im- 
portance. In  most  cases  it  happcnx  that  u  portion  of  the  artery  is  a  short 
distance  (al>out  an  inch)  above  the  clavicle  [plate  3]  ;  but  occa'iionally,  a.i 
before  mentioned  (p.  3li7)>  it  rises  much  Iiigher  [plate  20,  Gg.  3] ;  or  it  may 
be  lower  than  usual,  lying  close  behind  the  hone  [fig.  2].  If,  iu  a  case  ren- 
dering the  operation  necessary,  the  clavicle  should  ho  uuusually  raised,  the 
ttccesaibility  of  the  vessel  in  the  neck  will  differ  iu  ths'ie  several  conditions  : 
in  one,  tha  artery  could  be  arrived  at  only  by  proceeiling  from  ahove  down- 
wards behind  the  bone  ;  in  another,  a  part  of  it  would  still  be  higher  than 
the  bone.  This  will  serve,  in  part  at  least,  to  account  for  differences  in  the 
time  which  the  operation  for  tying  the  sabclaviaa  artery  has  occupied  iu  the 
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bands  of  different  surgeons,  and  even  in  the  hauda  of  tLe  same  surgeon  in 
different  cases.  • 

The  principal  facts  hearing  on  the  actual  performance  of  an  operation  on 
the  third  part  of  the  Bubolaviau  artery,  will  now  he  hriefiy  recalled.  The 
most  prominent  or  convex  part  of  the  clavicle,  the  piirt  of  the  bone  opposite 
vhich  the  vessel  lies,  will  serve  as  a  guide  for  the  middle  of  the  first  iucision, 
which  is  to  be  made  a  little  above  the  clavicle,  and  parallel  vith  it.  If 
L^after  noting  with  the  eye,  or  marking  on  the  anrfaoe  the  line  at  which  it 
f  11  desired  to  make  the  iucision,)  tlie  iutegument  he  drawn  downwards  over  the 
clavicle,  the  parts  covering  the  bono  may  be  divided  with  freedom. 

AV'ith  the  integument,  the  platysma  and  several  nerves  ore  divided  in  this 
incision,  hut  no  vessel  ia  oudHiigcred,  except  in  those  rare  cases  in  which  the 
cephalic  vein  or  the  extcmid  jugular  crosses  over  the  clavicle  [plate  25, 
figs.  4,  5].  It  will,  in  most  cases,  be  an  advantage  to  add  a  fthort  vertical 
incision,  directed  downwards  to  the  middle  of  the  horizontal  one.  Should 
the  Bterno-mantoid  muscle  ha  broad  at  iU  lower  end,  or  should  the  interval 
between  that  muscle  and  the  trapezius  be  insufficient  for  the  farther  step*  of 
the  operation,  a  portion  of  the  former  muscle,  or  even  of  both  muscles,  must 
be  divided  [plate  25,  fig.  7]. 

The  external  jugular  vein  next  presenta  itoelf  with  the  veins  joining  it 
from  the  shoulder,  and,  as  this  vein  is  usually  over  the  artery,  it  must  be 
held  aside,  or  it  may  he  necessary  to  divide  it.  If  divided,  the  lower  end  of 
the  vessel  requires  the  application  of  a  hgature  as  well  as  the  upper  one,  in 
consequence  of  the  reflux  of  blood  from  the  subclavian  vein.  The  omo-byoid 
muscle  will  be  turned  aside  if  necessary  ;  and  now  must  be  dotenniued  the 
eiact  poBitioii  at  which  the  artery  is  to  he  sought  by  division  of  the  deoper 
fascia.  If  the  clavicle  hns  its  usual  horizontal  direction,  the  Brst  rib  is  tha 
best  guide  to  the  vessel  The  brachial  nerves  are  here,  it  is  to  be  remem- 
bered, close  to  the  vessel, — so  much  so,  that  the  ligature  has  in  several 
cases  been  passed  in  the  first  instance  round  one  of  them  instead  of  the 
artery.  But  if,  in  consequence  of  the  disease  rendering  the  operation  neoes- 
saiy,  the  outer  end  of  the  clavicle  is  much  raised,  then  it  will,  in  mtuiy 
cases,  be  more  easy  to  place  the  ligature  on  the  artery  above  the  insertion  of 
the  scalenus  mnscle,  or  even  behind  that  muBcle.  Above  the  first  rib,  the 
situation  of  the  vessel  may  be  ascertained  by  means  of  the  brachial  nerves 
and  the  scalenus  muscle  ;  and,  before  the  membrane  covering  them  ia 
divided,  the  position  of  the.se  structures  may  be  ascertained  by  the  diSerenoe 
they  offer  to  the  touch.  The  cord-like  nerves  and  tlie  smooth  flat  muscle 
may  thus  be  rea<1ily  distinguished,  At  the  same  time  the  influence  of 
pressure  at  a  particidar  point  in  controlling  the  pulsation  in  the  anouriam, 
will  iu  this,  as  in  other  operations  ou  tliu  arteries,  assist  the  surgeon. 

*  This  atAtemPDt  will  he  illustrated  by  referflnce  tti  tva  rups  wlitch  orcnrreiT  at  n«Qrtf 
the  sanie  lirue  in  Chs  prncticc  of  the  wmis  surgeon.  In  March,  1S19,  M.  Dupiiytren  tied 
the  auhclnvian  nrtery  for  axillury  aiieurisni,  ami  the  reaull  wu  in  nil  n^ipecta  faTourable. 
—See  "LacansorklBB,"  Ac,  t.  ir. ;  and  H,  Mux  in  "Jteperl.  gfiocral  d'uutvmie,"  ke, 
1S30. 

Tko  or  three  weeks  afUrsrnnU  the  aaiQe  sntecon.  being  engaged  in  |>erfonning  na 
npflrAtion  of  tWe  Mine  kin  J,  nas  coni  polled  to  discontiDue  it  Tit  a  limp  to  conspijiieDKof 
the  sufferitips  of  tlie  patient,  am]  an  hour  and  forty'tif^lit  njiiiuta  ela|>^eil  before  tbs 
nperation  Mas  cuncludiiil.  Tho  pjitieut  died  ot  Lfemurr)iiu>e  in  f^iur  Onp  ;  and,  on  exami- 
nation afier  death,  it  vas  foiioil  that  tbn  nrtery  Invl  been  perforateJ  with  the  aneuriani 
needle.  One  of  the  hirge  nervi.'^  aud  Iiolf  thv  iirCery  hjd  been  included  in  ihe  Ui^aluro. 
This  esse  is  reporl*d  by  Dr.  Rutherford,  R.N.,  wlio  km  present  at  the  opera  lion,  in 
"Ediabargii  Med.  and  Surg.  Jourunli"   vol.  xvi.  1620. 
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Before  concluding  the  remarka  on  the  third  division  of  the  artery,  it  should 
be  meiitiooed  that  the  aupciucaipular  or  truisrerBe  cervical  inter}'  may  be 
met  wilh  in  the  operation,  which  iu  otlier  cases  may  be  complicated  by  the 
occitrreuco  of  a  branch,  cr,  hovover  rarely,  of  branches  taking  rise  beyond 
the  BcalenoH  muscle. 

The  eccoitJ  division  of  the  lubdarian  arlrry  is  the  part  which  riaea  highest 
in  the  neck,  and  on  thts  account,  it  may  be  odvantikgeouifly  selected  fur  the 
application  of  a  ligature  when  the  vessel  is  dilScult  of  access  beyond  the 
muscle.  The  chief  objection  to  operating  ou  the  artery  in  this  eituntion 
arises  from  the  contiguity  of  the  large  br.inchoE).  Care  la  necessary  in 
dividing  the  scalenus  muscle  to  avoid  the  phrenic  neiva  anil  the  internal 
jugular  vein.  Moreover,  the  fact  of  the  entire  of  the  aubokvian  artery 
being  in  apposition  with  the  pleura,  except  when  it  rusts  on  the  rib,  mast 
be  boroe  in  mind. 

Some  ditBculty  may  arise  from  a  change  in  the  position  of  the  artery,  u 
when  it  liea  between  the  fibres  of  the  anterior  scaleaas,  or  when  it  is  in 
front  of  that  muscle  ;  but  such  cases  are  of  very  rare  occurrence,  and  the 
knowledge  of  the  fact  that  the  vessel  may  be  thus  displaced,  will  assist  the 
surgeon  in  the  event  of  difficulty  arising  from  this  cause. 

BefoTt  tt  reac?MM  tht  scalenus  miuch  the  left  subclavian  artery  [plate  2] 
maybe  «aid  to  be  inaccessible  for  the  application  of  a  ligature,  iu  consequence 
of  its  depth  and  its  close  connection  with  the  lung  aud  other  structures  cal- 
culated to  create  difficulty  in  an  operation,  among  which  may  be  mentioned 
the  internal  jugular  and  left  iunominat«  veins.  To  the  difficulties  resulting 
from  the  manner  of  its  connection  with  the  parts  now  named,  must  be 
ailded  the  danger  of  performiug  an  operation  in  the  neighbourhood  of  the 
large  branches. 

On  the  right  side,  though  deeply  placed  and  closely  connected  with  im- 
portant parts,  the  first  division  of  the  subclavian  artery  may  be  tied  with- 
out extreme  difficulty.  Itut  inasmuch  as  the  length  of  the  vessel,  between 
its  three  large  branches  on  the  one  hand,  and  the  common  carotid  on  the 
other,  ordinarily  measures  no  more  than  an  inch,  and  often  leis,  there  is 
little  likflihood  of  the  operation  iu  question  being  aucoesBfully  performed  in 
any  case  ;  and  the  probability  of  success  must  be  held  to  bo  still  farther 
diminished  when  it  is  considered  that  the  length  of  the  free  part  of  the 
artery  is  sometimes  lessened  by  one  of  the  large  branohes  arising  nearer  than 
usual  to  its  commenccDieiit. 

In  order  to  place  a  ligature  on  the  portion  of  the  right  Hubclavian  artery 
here  referred  to,  it  is  neces^ry  to  divide  by  horizontal  incisions  the 
three  muscles  which  cover  il,  together  with  tho  layers  of  fascia  between  and 
beneath  them  [plate  17,  fig.  I].  While  the  muscles  are  being  divided,  a 
branch  of  the  suprascapular  artery  will  probably  require  to  be  secured 
[plate  1 6].  The  position  of  the  inner  end  of  the  clavicle  and  of  the  trachea, 
aud  the  effect  of  pressure  with  the  fiuger  on  the  circulation  in  the 
aneurism  or  in  tho  limb,  wUl  aa,«ist  the  surgeon  in  findiug  the  artery  with- 
out dissecting  the  surrounding  parts  to  an  unnecessary  and  injurious  extent 
— a  precaution  of  importance  in  all  cases.  In  the  farther  steps  of  the 
operation,  the  exact  position  of  the  internal  jugnlar  vein,  the  vagus  nerve 
and  the  pleura,  are  to  be  well  remembered. 

The  right  suliclavi.in  artery  is  occasionally  somewhat  more  deeply  placed 
than  usual  in  the  first  part  of  its  couise  :  and  this  occurs  when  it  springs 
from  the  left  side  of  the  arch,  or,  more  frequently,  when  it  separates  from 
the  innominate  behind  the  oarotid  [plate  30,  tig,  4]. 


1010 


SURGICAL  ANATOMY   OF  THE   ARTERIES. 


auBOlClL  ADATOttT  OP  THE   BRKJHIAL  A&TEKV. 

In  the  operation  for  f  jing  the  braehial  artery,  the  known  diTecUon  of  Uw 
vesEel,  and  the  inner  mikrgin  of  the  biceps  mUBcle,  chieflj  Aid  in  detenaipjwg 
its  position  (p.  382).  In  conaeqaence  of  the  thinneM  of  the  piKTta  which 
cover  the  n.rtciy,  and  the  position  of  the  briEllic  and  njedian  basilic  veins 
with  respect  to  it,  oven  the  iutegiinieuts  must  be  divided  with  cjire.  After 
turiiiag  aaido  tlie  superficia!  vein,  shoiild  that  be  neaeBsary,  and  dividing  the 
fsRcia,  the  mediao  nerve  will  probably  come  into  view,  and  the  artery  will 
then  be  readily  found.  This  is  the  course  retiiiired  under  ordinary  ctrcirm- 
Btances.  But  it  may  happen  that  after  dividing  the  fnscia  it  will  be  neces- 
sary to  cut  through  a  layer  of  muscular  fibres  in  order  to  briug  the  artery 
into  view  [pkte  37,  figs.  3,  4,  5].  The  influence  of  prra^ure  with  th« 
finger,  in  controlling  the  circulation,  will  enable  the  Burgeon  to  determine  if 
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Fig.  699. — DissimoR  or  tbe  Axiiu  iWD  Usist  ot  iiiii  Aui  to  snow  tkb 
AxiLLiur  iSD  Bs.Acnii.L  Vhsat-lb  (from  U.  Quuin).     \ 

The  grcaUr  nod  leaser  perioral  muiclps  have  heen  Jtvideil  id  oa  to  eipoK  tbe  ■ziI1ai7 
Tesseli ;  a,  tlm  liuctttd  porlion  of  tlie  pectoralis  niojor ;  6,  thp  pectoral  portion ;  1.  1, 
niiilary  artery  ;  + ,  + ,  the  median  nerve  firmed  bj  tht  lico  portions  of  tbe  plexus  uliioh 
i-nrrounj  iho  artery  ;  1',  placed  va  a  part  of  tbe  tbcntb  of  [be  brachial  Te»»els.  and  1",  oa 
the  lower  part  af  the  hiee]>g  iuq»:[c,  point  to  tbo  braebial  arterj  euirouuded  by  i(a  Teut 
minllffl ;  '2,  2,  atUlnr;  vein  ;  3,  3,  the  lasilic  vein  ;  tbe  upper  figure  ta  placed  on  tbe 
tricc[»  mujclr,  the  lower  on  the  faifcin  near  tbe  junction  of  tbo  ulnar  vein  :  on  the  bnailio 
vrin  are  icen  the  ramification  a  of  the  iuteinal  cutaueoue  nerrc  ;  4,  on  (he  deltoid  and  4', 
OQ  the  cla?icular  i>art  of  the  great  pectoral  muflcle,  mark  the  cephalic  vein  joining  the 
neromio'thcra^Lc  and  Ibroti^'h  it  the  axillary  vein  ;  fi,  5,  placed  on  tlie  divided  portione  ef 
the  pectJtiilia  minor,  point  lo  the  origin  and  branches  of  the  ncroniio-tbomcio  artery  ;  S, 
pluceil  on  a  sro"P  of  axillary  glanda.  indicates  tbe  alnr  ihomcic  and  anbacapnlar  vmels; 
7,  placed  on  the  trunk  of  the  axUlurj  vein,  points  by  a  line  to  one  of  the  lente  eamitea  of 
tbe  brachial  vein,  whicli  being  joined  by  tbe  other  higher  up  p.isies  into  the  axillary  vein: 
the  ulnar  nerve  is  s.  en  pasaioK  fri>m  below  the  liwilic  vein  loirjirils  tbe  inner  cundyle; 
near  1.  jilaced  on  Ihe  coraco  brachialis  miucU  U  seen  the  uuBCulooutaDCOUS  nerve  bcfiira 
it  jp.-'         '  "lujjh  that  innsclc. 


BRACHIAL   ARTERY. 
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the  vessel  be  behind  the  muHcular  fibres,  &Dd  wUl  guide  >iitn  to  the  place  at 
which  they  ought  to  bo  divided. 

Again,  as  the  brachial  artery  occasionally  deriateH  from  its  accustomed 
place  in  the  arm,  it  is  prudent,  before  beginning  an  operation  on  the  living 
body,  to  be  assured  of  iw  poeition  by  the  pubatioD,  Should  the  veaael  be 
thus  displaced,  it  has  the  ordiaary  coveriuga  of  the  brachial  artery,  except  at 
the  lower  part  of  the  arm,  where  some  fibres  of  the  pronator  teres  will  re- 
(]uire  to  be  divided  in  an  operation  for  securing  the  Tessel. 

Whan  the  brachial  artery  is  double,  or  when  two  arteries  are  present  in 
the  arm,  both  beiug  usually  placed  close  tagEtbcr,  they  tiro  accessible  in  the 
name  operutiou.  The  circumstance  of  one  being  placed  over  the  f»scia 
(ithould  this  very  unfrequeut  departure  from  the  uaual  arrangement  exist) 
will  become  manifest  in  the  examination  which  ought  to  be  made  in  all  cases 
before  an  operation  is  begun.  And,  as  regards  the  occ^isionul  poxitiou  of  one 
of  the  tvo  arteries  beneath  a  strntum  of  muscular  fibtes,  or  its  removal  to 
the  inner  side  of  the  arm  (in  a  line  towards  the  inner  condyle  of  the  hume- 
rus), it  need  only  be  added  that  a  knowledge  of  these  exceptional  cases  will 
at  oDco  suggest  the  precautious  ivblcli  are  ueceBKary,  and  the  steps  which 
should  be  taken  when  they  are  met  with. — The  foregoing  observations  have 
reference  to  operations  on  the  brachial  artery,  above  the  benil  of  the  elbow  ; 
the  surgical  anatomy  of  the  vessel  opposite  that  joint  reqnirea  a  separate 
notice. 
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Fig.     700. — ScpKRHCKL     DlMBCTIOB      OF    THE 

Blood -VlEsiLS  it  the   Behd  or  Tua  Aeh 
(frqm  R  QuBiu).     J 

u,  two  bmnchea  of  the  interDal  cataueooH 
D*r«B;  a','a'i  the  d«cending  Iwiga  of  tho  Bame 
serre;  6,  placed  over  Ibe  Ijioeps  near  ita  iu- 
Krlion  and  elite  to  the  eiturtial  cutanoona  nerre  ; 
6',  onlcrior  twigs  of  the  Bsnie  uerre  Mcompiirj'- 
ing  the  median  Vfia  ;  1,  jitncftd  on  tUe  fksoU 
near  Ihe  bend  oF  tlie  arm,  iboie  the  place  "hen 
it  hss  been  opened  Ij]  ahow  the  Lover  part  of  the 
brachial  srtery  with  it«  veniD  oomites,  of  whLcli 
one  IK  entire,  oimkeil  '2,  nnd  the  other  hiu  Wo 
divided;  +,  is  pkced  hotKecn  this  and  the 
median  netve ;  3,  baailio  vein;  3',  3',  ulnar 
veins  ;  i,  cephalic  vein  ;  4',  radial  vein  ;  B,  fi, 
median  vein  ;  3',  5,  median  bsaitic  vein ;  4',  5, 
median  cephalic  vein. 


At  the  bend  of  the  dbovi  the  disposition 
of  the  brachial  artery  is  chiefly,  or,  at 
least,  most  commonly,  of  iuterest  in  a 
nurgical  point  of  view,  because  of  its  con- 
nection with  the  veius  from  which  blood 
is  usually  drawn  in  the  treatment  of 
dise-ije.  The  vein  (median  basilic)  whiob 
IS  generally  the  most  prominent  and 
apparently  best  suited  for  venesectioa 
is  commonly  placed  over  the  course  of 
the  brachial  artery,  separated  from  it 
only  by  a  thin  layer  of  fibrous  structure  (the  expansion  from  the  teiidon  of 
the  biceps  muscle) ;  and  under  such  circumstances,  it  ought  not,  if  it  can  ' 

1^1. 
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avoided,  to  be  opened  witli  a  lanoet,  except  in  a  part  which  b  not  con- 
tiguous to  the  artery. 

If  two  arteries  are  present,  instead  of  the  ordinary  flingle  troBk,  they  bi« 
Qommouly  close  together',  but  it  now  and  then  happens  that  an  interval 
eiiata  tx^tween  them — one  being  in  the  usual  situation  of  the  bmciiial,  the 
other  nearer,  in  different  degreoa  in  different  cases,  to  iha  inner  condyle  of 
the  bumeTtis.  There  ia  on  this  account  an  additional  reason  for  precaution 
when  veiiosection  is  to  be  performed  ;  and  crtre  is  the  more  necessary  aa  the 
•econd  artery  may  be  immediately  under  the  vein  irithout  the  iuteipOBition 
of  fascia  [plate  41]. 

aCBOlCAL    ilJATOKT    07    THE    OOMMOS    ILIAC    ARTERIES. 

The  common  iliac  artery  (p.  418),  citending  in  a  line  from  the  left  aide 
of  the  umbilicuB  toirarila  the  middle  of  Foupart's  ligamecit,  and  being  placed 
at  its  commencpment  on  a  level  with  the  highest  part  of  the  iliac  creet,  may 
be  approached  in  an  operation,  by  dividing  the  abdominal  muscles  to  x 
■ufficient  extent  iu  the  iliac  region,  and  a  little  above  this  part  of  the  abdo- 
men. The  incisions  might  be  made,  beginning  about  Poupart'a  lignmeDt, 
to  the  outer  side  of  its  middle,  an<l  running  parallel  with  tbat  etructore 
tonards  the  anterior  superior  apine  of  the  hip-bone,  thence  curving  for  » 
Doupte  of  inches  towards  the  umbilicus.  In  this  way  the  artery  will  be  ap^ 
proached  from  below,  but,  if  a  tumour  extends  along  the  external  tliao 
artery,  this  plan  of  operation  would  bo  objectionable,  fur  the  swelling  itaelf, 
and,  it  may  be,  the  adhesion  of  the  peritoneum  to  ita  Burfact%  would  be 
sources  of  serious  difficulty.  Should  the  aneurisin  extend  upwards  in  tbe 
abdomen  it  will  be  best  to  approach  the  artery  from  the  side,  or  rather 
from  above, — not  from  below.  The  essential  part  of  the  opomtion,  so  far  as 
the  alxlomiual  muscles  are  conccrtted,  it,  that  they  should  be  divided  to  the 
extent  of  five  or  six  inches  at  the  side  of  the  abdomen,  beginning  about 
two  inches  above  the  level  of  the  umbilicus  and  ending  lower  than  the 
iliac  spine,  the  incision  being  curved  outwards  towards  the  lombar  region. 
Sir  P.  Crampton,  in  an  operation  to  tie  this  artery,  divided  the  muscles  from 
the  end  of  the  lowest  rib,  straight  down  nearly  to  the  iliac  crest,  and  thence 
forward  a  little  above  the  border  of  the  bone  as  far  as  its  »pine.*  This  plan 
is  well  devised  for  the  object. 

The  fascia  bthind  the  muscles  (fascia  trans versalis)  is  to  be  cut  through 
with  care,  and  the  peritoneum  is  to  be  raised  from  that  and  the  iliac 
fasoia,  as  well  as  from  tbe  pubjacent  membrane  (sometimes  containing  fat) 
vbloh  is  interposed  between  the  serous  and  the  fibrous  membranes.  With 
the  peritouenm  the  ureter  will  be  raised,  as  this  adheres  to  it. 

The  artery  will  bo  seeu  on  tbe  laat  lumbar  vertebra ;  and,  on  the  right 
side  of  the  body,  large  veins  will  be  in  view  in  cloTe  connection  with  it, 
vie.,  both  common  iliac  veins,  and  tbe  commencement  of  tbe  lower 
vena  cava  [plate  55].  It  will  be  remembered,  that  in  xoroe  casea  (with- 
out transposition  of  tbe  viscera,  as  well  as  with  that  condition)  the  iliac 
veins  ore  joined  on  the  left  instead  of  the  right  aide  ;  and  that  in 
another  small  class  of  cases  the  junction  of  those  veins  is  delayed,  eo  to 
say  [plate  58,  figs.  1,  2,  3].  The  effect  of  either  of  these  conformations  of 
the  venous  system  would  be  to  give  to  the  artery  on  the  left  side  muoh 
niore  than  the  usual  comphcation  with  veins,  lAstly,  the  thin  subserous 
membrane  covering  the  aitery  is  divided  without  any  difficulty  to  admit 
-lassoge  of  the  ligature. 

*  M«d.  Chir.  Tnas.,  vol.  an. 
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Tlie  oomtnon  iliac  artery  is  jn  moab  cases  of  lufficient  length  to  admit 
of  the  applioitinu  oF  a  lii^aturG  without  much  apprehonBion  of  secowiaxf 
hoiiuonhage  occurring  in  coDsequeiice  of  iiiHuificteuuy  iu  this  respect,     But 


Pig.  701. 


Pig.   701.— Timw  o» 

TBI     KIGBT    BXTXt- 
RIL     Ulll    IHTiaiAb 

Iliao  Abtirieb  or 
tBE  Mile.     J 

Tbo  TiMera  of  tlia 
pelTJA  huve  Jjeeo  n;- 
moTed  as  veil  aa  the 
ioterunl  iliio  teina. 
1,  luwer  pari  of  tL« 
abdoDiuiAl  liotta;  1', 
midJIe  racral  arterj ; 
%  2,  cummou  iliac  ar- 
teries :  2',  [iglil  Hter- 
dbI  iliac ;  3,  lawer 
part  of  tlie  ien»  rav^i 
iafidor ;  4,  4,  com- 
mon  iliac  veiat ;  the 
aumbcr  on  the  rigiit 
puiatA  by  a  tiue  to  tbe 
rigbt  Inlerual  ilbc 
arterj ;  1',  rlgbt  ex- 
teroal  iliaa  vein ;  B, 
placed  on  tbo  ilio- 
lumbnr  acrroua  tmnk, 
poinla  to  the  iioaterior 
diTiaiOQ  of  tbt!  iaterna) 
iliac  artery  gifing  off 
thfl  elutonl ;  S',  ilio- 
lumbar atletj  ;  5', 
lateral  laoral  artery 
tritb  braocbea  pas^iog 
into  tbe  anteTiiir  Bacral 
foramina ;  6,  placed 
en  the  anterior  iliTi- 
aiun  oF  tbe  BrsC  sacral 
nerre,    pnlnts    to  the 

sciatic  arler;  eaming  froin  Ibe  aiitenar  diiision  of  the  tntertiBl  lllte ;  7.  padio  arl«rj  ;  V, 
tbe  aamc  artery  paraing  behiad  the  spine  of  tbe  iBChiair,  and  proceeding  vitbin  the 
iscliiutn  anJ  obturator  Intcmue  ruiisde.  accompanied  by  tbe  pndic  nerve  towards  tiie 
perinjemn  ;  towsrda  /,  inferior  biemortlioidal  brnnebes  are  given  off  ;  7'',  KUperficial 
perineal  artsry  and  nerve ;  8,  hypogastiio  artery,  witb  tlie  obliterated  reninina  of  tlie 
umbilical  artery  cut  short,  and  S',  iuj«rioi  veaicil  brancbes  rising  from  it  ;  9,  obtnralor 
artery  Hith  the  correapondiDg  nerve  and  vein  ;  0',  tbe  pubic  twigs  which  unustomoae 
vrith  deBCending  twigs  of  tbe  epigaetric  arferj,  and  from  which,  by  the  enlargement  of 
one  of  tliem,  tbe  aberrant  oblarator  artery  may  proceed;  10,  inferior  vesical ;  11,  middle 
luemorrhoiJal  vessels  rising  in  this  instancs  from  the  pudic  ;  13,  epignttric  artery  uindiDg 
to  tbe  inside  of  +,  +,  tbe  vaa  deferana  and  ppermatio  cord  ;  13,  ciroumdex  iliac  artery  [ 
14,  apermatic  artery  and  vein  divided  snperinrly  ;  l.^^  twiga  nf  tbe  ilio-lnmbar  artery 
proceeding  to  anutomoae  nith  the  circuuideK  iliac. 

it  baa  heen  ghown  (p.  420)  to  be  in  lome  instances  very  short — bo  short 
that  the  operation  would  be  iiiadmia»ib]o.  In  any  cose  in  wliich  the 
common  trunk  is  thus  ehort,  it  would  prohably  be  more  pnident  to  place 
a  ligature  on  the  extoruitl  iliac  and  another  on  the  internnl  iliac,  at  the 
origin  of  each,  than  to  tie  tbo  common  iliaa  artery,  or  the  external  iliac 
alone  near  its  commencement. 

Tbe  surgeon  has  it  in  his  power  to  judge  of  the  length  of  the  artery  daring 
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the  operation,  and  to  determine  as  to  the  propriety  of  tying  the  one  vessel  or 
the  other,  for  the  iliac  arteries  are  UDder  his  view  almost  lu  fully  as  if 
dissected.  Artpries  in  other  j^arts  of  the  body  are,  ou  the  contrary,  only 
seen  at  the  point  at  which  it  has  been  beforehand  determiued  to  place  th« 
ligature. 

BUBOIOAt  AKATOKT  OF  TBK   IMTBBNAL  ILUC  ABTEltV. 

This  attory  hta  been  tied  for  aneurism  affecting  ooe  of  its  large  brancheB 
on  the  back  of  the  pelvis^ — the  gluteal  or  sciatic  (p.  420).  It  is  airived  tt 
by  dividing  the  abdominal  muscles  before  the  iliac  fussa  to  a  greater  exteut 
than  is  required  for  exposing  the  eiterual  iliac — in  the  mdiiuer  of  the 
operation  first  mentioned  for  the  common  iliac  artery.  The  vein,  a  large 
one,  is,  it  will  be  bt.me  in  micid,  behind  the  artery  and  in  coutact  with  it 
[plate  56];  it  is  occasionally  double  [plate  68,  £g,  fi]. 

There  is  some  difi'erauco  in  the  dfgrne  of  difficulty  that  would  be  ex- 
perienced in  securing  the  intemul  iliac  artery  in  diS'erent  cases.  This  u 
owing  to  the  fact,  that,  when  short,  (and,  as  stated  before,  it  often  ia  bo,) 
the  artery  is  placed  deeply  iu  the  pelvis  ;  whereas,  when  the  length  is  m^ra 
con  sill  erable,  it  is  accessible  above  that  cavity. 

Again,  when  the  artery  is  very  sliort,  [as  reprcient^d,  for  instaooe,  in 
plate  68,  fig.  1,]  it  would  probably  be  more  safe  to  tie  the  conunOD 
iliac,  or  both  the  exterusl  and  the  tnterual  iliacs  at  their  origiu,  than 
to  place  a  ligature  on  the  latter  only,  close  to  a  strong  current  of  blood. 


SUKtlll'AL    ANATOJIY    OF    TUE    EKTEENiJ,    ILIAC    ABTEBY. 
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The  eiteroal  iliac  artery  (p,  4^1}  admits  of  being  tied  in  &  surgical  opera  - 
tion  at  aiiy  pnrt  except  near  its  upper  and  lower  eud  ;  the  near  uoighbour- 
hood  of  tha  upper  end  being  eicepted  ou  account  of  the  circuUUou  through 
the  intern  d  iliac,  and  the  lower  end  on  nccouut  of  the  common  portion  of  the 
branches  (epigastric  and  circumflex  iliac).  Occasional  deductions  from  thia 
statement  occur  iu  cousequeuce  of  a  branch  or  branches  taking  origin  u<4r  or 
at  the  middie  of  the  artery  ;  and  as  the  operator  may  see  such  a  branch  b« 
will  avoid  placing  a  ligature  very  near  it. 

The  incision  through  the  muscles  to  reach  the  artery,  commencing  * 
little  above  the  middle  of  Poupart's  ligament,  may  be  directed  parallel  with 
the  ligament  upwards  and  outwards  as  fur  as  it«  outer  end,  where  the 
incision  may  be  curved  with  advantage  for  a  short  space  (about  an  inch)  up- 
wards. 

This  and  the  other  iliac  arteiies  might  be  operated  on  by  means  of  straight 
incisions  in  a  line  from  the  umbilicus  to  the  middle  of  Poiipart's  lig.tmeut, 
1  or  a  little  to  the  outer  side  of  this  line.  But  the  division  of  the  muscles  on 
the  fore  part  i)f  the  abdomen  is  liable  to  the  objection  that  the  peritoneum 
must  be  disturbed  in  front  as  well  as  behind  ;  and,  moreover,  a  curved  inci- 
sion has  the  advantage  of  giving  more  room  laterally  than  one  which  it  merely 
straight , 

The  muscles  and  the  fascia  transversalis  being  divided,  and  the  peri- 
toneum (to  which  the  spermatic  vessels  adhere)  being  raised,  the  artery  is 
fonnd  where  the  finger  of  the  surgeon,  introduced  into  the  wound, 
begins  to  desceaJ  into  the  true  pelcia,  along  the  border  of  the  psoas 
mnscl?. 

In  contact  with  the  artery  will  he  seen  the  following  structure^,  each 
occupying  the  position  already  mentioned,  viz.,  lymphatic  glands,  the  cii- 
"""■^ei  iliac  vein,  and  the  external  iliac  vein  [plate  65]. 


FEMORAL   ARTERY.  1016 

In  order  to  pua  the  ligature,  it  U  neceissry  to  diride  the  thiu  and  some- 
times  roBtfiteut   subserous   membrane,  which  binds   the   resBel  down  to  tbe 

fascia  iliuca. 


SCBCirAL    ANATOMY  Of  THB    PBMOBAL  ABTEItV. 

The  femoral  arter;  (p.  434)  ii  accessibte  to  tbe  surgeon  for  tbe  Application 
of  h  ligature  without  BeriouR  difficidtf  iu  its  entire  leugtb  ;  but  as  the  lower 
half  is  deeply  placed,  the  difficulty  of  reaching  this  part  ia  );reat(iit,  and 
reudera  it  uecessary  to  diride  and  disturb  the  surrounding  structures  to  a 
greater  extent  than  where  the  vessel  is  nearer  the  surface.  For  these 
reasons  the  upper  part  of  tbe  artery  is  to  be  preferred  for  the  perfurniance 
of  the  operatiou  adverted  to,  in  all  cases  iu  which  other  circumatauoes  do 
not  control  the  choice  of  the  surgeon.  But  the  upper  part  of  the  femoral 
artery  ia  not  equally  eligible  ftir  tbe  applio»tion  of  a  ligature  at  all  points, 
in  consequence  of  tbe  position  of  the  branobes — an  important  coneidentiou 
in  the  surgicnl  anatomy  of  this  vessel. 

Close  to  the  commencement  of  this  artery  are  two  considerable  branches 
(epigastric  and  circumfieK  iliac)  ;  and  between  one  and  two  inchea  lower 
down  the  deep  femoral  branch  ordinarily  takes  its  rise.  A  ligalure  placed 
on  tbe  arterial  truuk  in  the  interval  between  those  branches,  that  is  to  say, 
on  the  common  femoral  artery,  Is  in  the  near  neighbourhood  of  two  diH- 
(\i  riling  causes, — two  sources  of  danger,  so  near  that  the  pronpoct  of  a  favour- 
able issue  to  the  operation  is,  uiidur  ordinary  circumstnncea,  very  small. 

Moreover,  it  baa  betn  Bhoirn  amid  tbe  facts  detaiidd  before  (p  441),  that 
the  origin  of  the  deep  femoral  is  often  lea^  than  the  average  distance  from 
Poupart's  ligament  ;  and  that,  not  unfrequeutly,  a  considerable  branch  (one 
of  the  circumSex  arteries)  takes  its  rise  from  the  common  femoral  artery. 
When  these  circumatancas  are  considered,  tho  operation  of  tying  the 
common  femoral  artery,  or  the  femoral  artery  witliin  two  inches  of  its 
com  man  cement,  must  be  regarded  ai  very  unsafa.  And  it  may  be  added, 
that  the  conclo^uon  to  which  tbe  anatomical  facts  would  lead  ia  fully 
confirmed  by  the  results  of  cases  in  which  the  operation  has  been  actually 
performed. 

It  remains  to  determine  where  a  ligature  applied  to  the  main  artery 
sh.-dl  be  sulBciently  distant  from  the  origin  of  tbe  deep  femoral  below  it,  to 
bo  frcu  from  the  disturbing  influence  of  the  circulation  through  that  great 
branch.  It  has  been  shown  that  now  and  then  a  case  occurs  iu  which  tbe 
profunda  is  given  oS  at  the  distance  of  from  two  to  three  inches  below  Pou- 
part's  ligament — in  only  a  single  instance  out  of  a  large  number  of  observa- 
tions did  the  space  referred  to  amount  to  four  iuohea. 

From  the  foregoing  remarks  the  inference  to  be  deduced  is,  that  the  part 
of  tha  femoral  arterj-  to  be  pretetred  for  the  operation  supposed,  is  at  the 
distance  of  between  four  and  five  inches  below  the  lower  margin  of  the 
abdombial  muscles. 

liemtnlis  on  thi  ojieration. — The  position  of  the  artery  being  determined, 
and  tbe  integument  and  fat  divided,  a  vein  may  be  met  with  lying  on  the 
(ascia,  over  the  course  of  tbe  artery.  The  sapbeuoua  vein  being  nearer  to 
the  inner  side  of  the  limb  than  tbe  lino  of  incision,  ia  not  xeen  in  the  opera- 
tion. The  fascia  lata,  which  is  now  to  be  divided,  has  a  more  opaque  ap- 
pearance over  the  vessels  thau  over  the  muscloa,  for  the  colour  of  the  latter 
appears  through  tbe  membrane.  After  dividing  tbe  fascia,  tbe  edge  of  the 
sartoriuB  muscle  will,  in   many  cases,  require  to  <be  turned  aside  ;  and  ooca- 
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Ik  mMiM  *MMb  (raM  iWMm),  M  Etiie  M  pmA^  a^  BnlM  to 
yawJbg  Mif  «f  tW  tadi  MMt^H'  Iwiiirh—  miiA  fom^  bom 
artorfn  at  ifngalar  fWarfA     7>a  dttMm  oT  an  artoj  of  th*  ^  of 
hwt  Mfanri  lo  at  •  tfbiMM  frna  Ik  MMBH  boM  wUih  it  ifnip  k  of 
[■ywtaBMi       It  eoatoeta,  and  fooM  mmcb  to  UeeL      Bat  «fcn  it 
4MM  rfoa*  to  tb*  tnak.  Moid  Immm  fron  it  ai  it  voaU  if 

la  Mm  to  tlw  calibre  of  tbe  littla  bnadi  «en  bmA*  ia  tha 

lo  nrdar  to  aroid  tDJnrijig  the  vein,  wbieb  u  lepuated  from  llie  artery 
imlf  }ij  4  Ifala  pkrtiti'/n  of  urnUr  tissue,  the  point  of  the  utenrum  need^ 
wblili  amfiijn  tha  li^Atiira,  U  to  be  kept  e\o*e  to  the  arlerf. 

Othor  *ain«  ut  o^aaionkl  'JcearreDce  ma;  reoder  incKased  care  iieceauU7, 
Ibf  •i«fn|>|o,  tboM  laaM  brKnchca  which  croas  the  after;  or  cotme  along 
Ita  *iittarit  ;  iit  It  ma;  1w  «  larger  uia — a  division  of  the  femoral  Tela  when 
It  li  <l>rij1ilii,  i.r  tli-1  ilniip  fdniiirai  vein  when  the  ligature  U  applied  a  littl* 
hlifW  llinri  iiiiial  [jilnle  Td]. 

'J'i>  rKaiili  ilia  f>riiinrnl  artery  in  tha  middle  of  the  thigh,  the  depth  of  tfa« 
TM  ai  Mii0  nonnldiriililn,  the  iiici^ii>n  through  the  iateguments  must  be  pro- 
f  loQg,      Ai   the  |art'iriui  u  dirfctl;  over   the   vettsel,  the   oper»- 
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tion  may  be  perfurmeil  by  turuiiig  the  mu-cle  t'itlior  towardd  the  outer  or 
tho  iiiiiar  Bide  of  the  limb;  iml  the  incUiou  would  ba  mode,  acoorJiug  to 
the  plan  adopteil,   at  the  inuer  or  the  outer  margin  of  the  muacle.      Tha 


Kg.  703. 


Fig.  703. — Dtit  Vtiw  Of  the  Fkjco- 

IU.L    ArTIFIT    AKD   its    BBiNOUES  O-I 

THE  Letf  Side  {from  R.  ijuaiu),   J 

'  The  9«rtariaB  muscle  liM  been  re- 
moved in  pfvrt,  BO  &B  to  exp'jbt  tho 
atti-r;  iuthe  mijille  third  of  [be  thigh  ; 
a,  the  antcnor  toperiuT  ilim  spine  ;  b, 
the  ngiaoeurnBii  of  the  exl«ra&l  ohtiqae 
muacle  neJ^r  the  oiit^r  alhluiDind  rioji, 
fruin  which  the  Hpermatie  CE^rd  Is  Been 
detceiiiiing  townrUa  the  Hrotnm  ;  c, 
the  Dpper  part  of  tbe  reotiu  femarin 
DLiucJfl;  tif  aJJuoltir  loogua  ;  r»  6tjroiu 
■heath  of  Honter'i  canal  coierias  the 
artarjf  ;  1,  fenionil  srtery  ;  V,  feipoml 
Tein  ditiiied  and  Ijed  clow  balow  Pou- 
pnrt'i  ligiiiieat;  'i,  praftiud;i  femorii 
trtery  ;  3,  Hotciior  crur.d  nertea  ;  i, 
iniernal  oireumQex  branch ;  5,  super- 
ficial ])ndie  Lrancbea  ;  6,  oxtoraal  eir- 
cumQeT  branch,  with  iti  aaccndiog 
tranavBi-se  and  desccuding  branehea 
se;iaratiug  hoia  it ;  6',  twigs  to  the 
reotua  muacle  ;  7,  brancbeH  to  the 
loatui  interiiui  niaacle ;  8,  and  9, 
lonia  of  the  miucahir  branches  a!  the 
femoral. 


prefernble  moJe  appears  to  be, 
to  divide  the  iategumeDt  on  or 
over  the  muBcle,  ntiar  its  iuuer 
margin,  ao  as  to  arrive  directly 
upon  the  musi^le  and  draw  it 
outnardi,  after  cutting  freely 
through  the  investing  fascia 
The  fibrous  structure  stretched 
over  the  vessels  from  the  adduc- 
tors to  the  vaatus  intenuis  muscle 
being  divided,  the  position  of  the 
femoral  vein  and  saphenous  nerve 
are  to  be  kept  in  view  in  com- 
pleting the  operation.  In  the 
firtt  atepa  of  the  operation  in  this 
part  of  the  tbi^h,  injury  to  the 
long  saphenous  Teiu  is  to  be  guarded  against. 

Before  concluding  the  observations  on  the  femoral  artery,  a  very  small 
ola><3  of  casea  cUinia  a  word  of  notice.  It  has  happened  (in  Sir  Cbatles  Bell'ii 
case)  that  the  application  of  a  ligature  to  a  femoral  artery  haa  not  been  fol- 
lowed by  the  usual  consequence  of  cessation  of  the  pulsati.m  in  the  aneurism ; 
and  the  uninterrupted  continuance  of  the  circulation  was  found,  on  eiaini- 
nitioQ  after  death,  to  bj  attributable  to  the  circumstance  of  the  artery  b<>iug 
double  whore  tho  ligature  wai  applied,  while  the  two  parts  became  re-united 
above   the  tumour.      If  such  a  case  should  again  be  met  with  in  an  opera- 
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lion,  the  surgeon,  iustnicled  by  the  cose  alluded  to,  nod  by  other  exkmplea 
of  the  snme  arrangement  uf  the  arteriea  which  have  since  been  observed, 
might  at  once,  under  the  guidance  of  the  pulsation,  or  of  the  effect  of 
preHsuro  in  controlling  the  circulation  through  the  aneurism,  diride  tb« 
covering  of  areolar  tissue  over  the  aoooad  part  of  the  arter/,  and  tie  it 
likewiae. 
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n.  SURGICAL  ANATOMY  OF  THE  PARTS  CONCERNED  15 
CERTAIN  ABDOMINAL  HERNIA. 

Benidea  the  iiir^cal  anntomy  of  the  principal  Arteries,  certain  parta  of 
tho  walls  of  the  ahdomen  and  pelvic  are  to  be  tiow  conaidcred  with  refcc- 
ence  to  Biirjpcal  operatioua  lu  irhich  the  viscera  of  those  cavities  ase  bom 
time  to  time  con  earned. 

The  walls  of  the  abdomen,  when  in  a  healthy  state,  unaffected  by  injorr, 
disease,  or  malformation,  retain  the  viscera  within  the  cavity  under  all 
clrcumstanceH  ;  hut  where  cerlaiu  natural  openings  exist  for  the  passage  of 
hi ood- vessels,  protmaions  of  the  viscera,  constituting  the  disease  named 
"  hernia"  or  "  rupture,''  are  liable  to  occur  under  the  inttuence  of  the  com- 
pression to  which  the  oigatiH  are  subjected  during  the  production  of  effort*. 
For  the  replaceiiicut  of  the  viscua  so  protruded,  an  accurate  acquaintance 
with  the  structure  of  the  part  through  which  the  protrusion  takea  place  ii 
required  hy  the  surgeon  ;  and,  on  this  account,  an  examination,  of  the 
of  the  hernia  as  a  surgical  region  becomes  necessary. 

Two  of  the  o;:euiDgB   by   which   herniin   escape  from  the   abdomen 
situate  closo  together  at  the  groin.      One  it)  the  canal  iu  the  lower  part  of 
the  broad  abdominal  muscles,  which  gives  passage  in  tho  male  to  the  dsct 
and  vessels  of  the  testis  (spermatic  coid),  and  iu  the  female   to   the   round 
ligament  of  the  womb.      The  second  opening  existfl  at  the  inner  aide  of 
large  femoral  blood-vessels. 

Hernial  protrusions  are  likewise  found  to  escape  at  the  umbilicus,  in 
the  course  of  the  hlood-vesnels  which  occupy  that  02>euiiig  in  the  foetus,  or 
in  the  immediate  neiglibourhood  of  the  opening ;  and  at  the  thyroid  tomaea 
where  the  obturator  vessels  and  nerve  pass  downwards  to  the  adductor 
muscles  of  the  thigh.  According  to  the  situation  thoy  occupy,  theae  heruije 
are  named  respectively  inguinal,  femoral,  umbilical,  and  obturator.  They 
will  now  be  separately  noticed  ;  but,  inasmuch  as  the  structure  of  the  pans 
connected  with  the  umbilical  and  obturator  herrjia:  is  by  no  means  intricate, 
and  as,  moreover,  it  is  noticed  with  suBicient  detail  in  text  books  of  prac- 
tical surgery,  it  will  be  unnecessary  to  refer  farther  in  this  work  to  thi 
forms  of  hernia. 
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The  inguinal  hernia,  it  boa  been  stated  above,  follows  the  course  of 
spermatic  cord  from  the  cavity  of  the  abdomen.  Wo  shall  therefore,  beforv 
adverting  to  the  hernial  protruaions,  examine  the  structure  of  the  abdominal 
walls  in  the  neighbourhood  of  the  canal  iu  which  the  cord  is  placed  ;  and 
for  this  purpose  it  will  be  supposed  that  the  constituents  of  those  walls  orv 
successively  laid  bore  and  everted  to  such  an  extent  as  would  be  permitted 
by  two  incisions  moilc  through  them,  aud  reaching,  one  along  the  liuea 
alba  for  the  length  of  three  or  four  inches  from  the  pubes,  the  other,  from 
the  upper  end  of  the  vertical  iociaion  outwards  to  the  superior  spine  of  t: 
'•ip-bone. 

The  tuperfiial  fateia  (p,  267)  is  connected  along  the  fold  of  the  groin 
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^H  The  tuperJUial  famia  (p,  267)  is  connected  along  the  fold  of  the  groin^^ 
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nith  Poiipart's  lig&ment  and  the  upper  eml  of  the  TiiBoia  latft  ;  and,  after 
deacendiug  ovur  tbo  spermatic  cord  into  the  scrotum,  it  becomes  eoatinuoaB 
with  the  membrane  of  Ihe  same  kiud  which  covers  the  perinffiiim.  Its 
thiekue^  vnries  much  in  differoiit  ptjrsona,  ou  aocouut  of  the  (jiffereut  quan- 
tity of  fnt  coiitniuod  nithin  its  mushes  ;  but  iu  the  scrotum  tlio  fascia  is 
devoid  of  fat  ;  as  it  also  is  elsewhere  towards  the  internal  surface,  where 
its  density  Is  at  the  same  time  augmented.  From  the  varying  thickness  of 
thin  structure  od  the  abdomeii  and  the  scrotum,  as  well  as  in  diflcrent 
person.?,  it  will  be  iuferred  that  the  depth  of  incision  required  to  divide  it 
iu  an  operation  roust  vary  considerably. 

The  mperjkial  irassefs  of  the  groin  are  oncaseJ  by  the  faacia,  and  are  hold 
to  separate  it  into  two  layers.  The  vesaels  which  ramify  over  the  inguinal 
canal  and  the  scrotum  arc  the  exteraal  pudic  aud  epigastric  arteries  and 
veins  (p.  437  and  4To).  The  veins,  especially  tho  epigastric,  are  cousider- 
ably  larger  than  the  arteries  they  accompauy.  Some  of  these  vessels  are 
wounded  in  operations  performed  for  the  relief  of  strani{ulnteil  hernia  ;  but 
the  bleeding  from  them  is  small  in  quantity  and  rarely  requires  the  applica- 
tion of  a  ligature  or  other  means  to  arrest  it.  The  lymphatic  glands  of  the 
groin  (p.  489)  admit  of  being  arranged  in  two  sets — one  being  placed  over 
Poupnrt's  hgamont  and  parallul  with  that  structure  ;  while  the  other  series 
is  upon  the  upper  part  of  the  tliigh  at  its  middle,  about  the  saphenous 
opening  in  the  fascia  lata. 

When  the  superficial  f^iscia  is  removed,  the  aponeurosis  of  the  external 
oblique  muach  (p.  240)  is  in  view,  together  with,  in  the  male  body,  the 
spermatic  cord,  in  the  female  body  the  round  ligament  of  the  uterus,  which 
emerge  from  aii  opening  close  to  the  outer  side  of  the  pubic  spine.  The 
lowest  fibres  of  the  ,ipo neurosis,  as  they  approach  tho  pubesi,  become  sepa- 
rated into  two  bundles  which  leave  an  interval  betwcBu  Iheui  for  the  passage 
of  the  cord  or  round  ligament.  Oue  of  the  bauds,  the  upper  oue  and  the 
smaller  of  the  two,  i^t  Gzed  in  front  of  the  symphyiiis  of  the  pulies  ;  and  the 
lower  band,  which  forms  the  lower  margin  of  the  aponeurosis,  being  stretched 
between  the  aoterior  superior  iliac  spine  aud  the  pubes,  is  named  Poupart's 
lignmeot,  or  the  femoral  arch.  This  latter  tendioous  band  lias  considerable 
brea<ith.  It  is  hied  at  the  inner  end  to  the  spine  of  the  pubes,  and,  for 
■ome  space  outside  that  process  of  the  bone,  to  the  pectiuoal  ridge.  In 
consequence  of  the  position  of  the  pectineal  ridge  at  the  back  part  of  the 
bone,  the  ligament  is  tuokod  backwards  ;  and  its  upper  surface  affords  space 
for  the  attachment  of  the  other  brood  muscles,  at  the  same  time  that  it 
supports  the  spermatic  cord,  Poupart's  ligament  does  not  lie  in  a  straight 
line  between  its  two  fixed  points  ;  it  curves  downwards,  and  with  the  curved 
border  the  fascia  lata  is  connected.  It  is  owing  to  the  last  mentioned  fact 
that  the  so-named  ligament,  ^|gether  with  the  rest  of  the  aponeurosis  of  the 
eiternal  oblique.  Is  ioHuenced  by  the  po.iition  of  the  thigh,  being  rekieii 
when  the  limb  is  bent,  and  the  converse,  filoreover,  tho  chiingo  of  the 
position  of  the  limb  exercises  a  corresponding  influence  on  the  state  of  thu 
Other  strudures  connected  with  Poupart's  ligament. 

The  interval  left  by  the  sepiiration  of  the  fibres  of  the  aponeurosis  above 
referred  to,  is  named  the  external  abdojninat  ritig,  and  the  two  bands  by 
which  it  is  boanded  are  known  as  its  pillaTs  or  columne.  The  space  is 
triangular  in  shape,  its  base  being  the  crest  of  tho  pubes,  while  the  apei  is 
at  the  point  of  separation  of  the  two  columns.  The  size  of  the  ring  varies 
eousiderabiy  iu  different  bodies  ; — in  oue  case  its  sides  will  be  found  closely 
applied  to  the  spermatic  cord  ;  while,  in  another,  on  the  contrary,  the  space 
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is  no  consittenble  na  to  be  &n  obvious  soling  of  wealiiie's  to  the  ab  lomtnal 
parietea.      It  is  UBuall/  smaller  iu  the  famula  than  la  the  uule  body. 


P'\ii.  701. — Tm  APosmBcan  <»  m 
BiTEit!(>L  OBuqn  HmoLa  uid 
THE  F^acu  Lati. 

1,  the   intemsl   piUir    of  th*  mb' 

domicial  ric;  ;  2.  tin  eit«nal  pUbr 
of  tbc  auue  (Pauput'a  liguBCBt)  ;  8, 
traiiBTene  fibres  of  Iht  apoBranaiai 
4,  pnbic  psit  of  ibe  tiucia  lata;  6,  tk* 
Bpemiatic  (rcrd  ;  6,  the  long  i^ibeiKHu 
veJD  ;  7,  liutcia  lata. 

Betireen  ths  pilLirB  of  the 
abdomLaal  ring  ia  strctcheil  a 
thin  fascia,  DMueJ,  from  that 
circumstance,  "  int^roolaamar  i " 
Btid  a  tbia  diaphanoits  mem- 
bmtio  proloDged  from  the  edgea 
of  the  opouing  affgrds  a  coveriss 
(fascia  sponuAlica)  to  the  iiper- 
mstic  COTd  ami  the  tunica  vftgi- 
ualis  testis.  The  cord  in  paMing 
through  the  riug  lies  over  the 
outer  pillv. 


Pig.  70G. — DispBR  Dusictios  or  tbi  AnmuiiAL  Wall  ik  tek  tliont. 

The  sponenrosii  of  the  eilernal  obliqoo  mUBcle  having  lieen  (liricjeii  anJ  turned  down, 
tho  intcrn&l  obllqiie  ia  brou^lit  into  vlev  with  the  ■permstic  eonl  cscnpini;  lieneaUi  ils 
^  ^e  ;    1,   ii]>L>neuroiiis  of  the  eiternhl  oblique  ;  1',  lower  pnrt  of  lh«  tt&e  tomed 

lokraal  oblique  inuie\e  ',    Z,  sp«rmiLli<;  card  ;  i,  lapheaoUB  Teio. 
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Internal  oblique  mitsele  (p.  250), — After  removing  the  AponenrosiB  of  the 
exterual  oblique,  this  muHcle  is  liiicf  bare.  The  lower  fibms  are  thin  aod 
often  of  a  pale  colour.  Immediately  nbo»e  Poupart's  ligament  the  outer 
part  in  muMtular,  tlia  inner  part  tenJioous.  The  npeimatio  cord,  wbeD  about 
to  e!<oapo  at  the  external  abdominal  rin^,  pisavs  benenth  the  Hesh;  part  of 
the  iiiU(<cle.  The  fibres  in  thi^  Kitiiation  raryitig  conHi'lembly  iu  <]irectiou 
from  those  of  the  rest  of  the  muscle,  pass  iuwards  from  Poupart's  ligament 
at  first  nearly  parallel  with  that  structure  ;  and,  becoming  tendiuoun,  titej 
join  with  the  tendon  of  the  trans vereolis. 

Fig.  706. 
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Kg.  70S.— Thb  lKoir;sit  Canxl  akd  VtmitAi.  SniATn  rcur  bxi-osed. 

After  the  rfinoTal  of  the  lower  r»rt  of  the  extcrnnl  oblique  (with  the  eicepti^ii  of  a 
small  ellp  including  Poupnn'B  ligsmEDt),  the  toiF«r  portion  of  the  itilemal  obliqae  bas  been 
rHJKd,  and  Iheroby  the  branHVeraalia  mnaole  and  faHcia  havfl  been  brought  into  riew,  Tbo 
feiDoral  arterj  and  Tela  ari  seen  to  a  BRiall  eitent,  the  faacia  lata  baf  lug  been  lnm«d 
aside  and  tbe  sheatb  of  the  bluoJ-Touelii  luiJ  oita,  1,  external  oblique  innicle  ;  2, 
iolsrnal  oblique  ;  S*,  part  of  eame  turned  up ;  3,  traDtrerialis  muecle.  Uyoa  the  last- 
nazned  muacle  is  aoen  a  branch  of  the  circumflex  iliac  artery,  with  its  companion  rerni  i 
and  ADEne  aacending  tendiiioua  fibres  are  Been  otct  the  coitjointd  tendon  of  the  t*o  iFiBt- 
nnmed  muscles  ;  i,  traniversalis  hucia ;  6.  npermatie  cord  covered  with  tbe  iofuudibvli- 
form  faacia  from  the  prececline.  6,  upper  nngle  of  the  iline  part  of  fascia  lata ;  7,  the  iheatb 
of  the  femoral  leesela ;  S,  femoral  arter;  j  6,  femoral  TBiu ;  10,  Baphenovs  leio ;  II,  a 
Tein  joiaiag  it. 

Tranteersalii  tnvsch. — This  mnaclfl  (p.  253)  does  not,  in  general,  eilend 
down  an  far  as  the  internal  oblique  ;  so  that  the  latter  being  removed,  an 
interval  ia  observable  between  the  edge  of  the  traneTerBnlis  and  Poupnrt'* 
ligament,  in  which  the  transvertnlia  fnicia  comes  into  view  -.  and  in  which 
the  spermatic  cord  is  seen  after  having  peni  trated  that  fascia.  The  lower 
edge  of  the  muscle  is  commonly  close  above  the  opouing  for  tbo  cord  in  the 
subjacent  membrane,  while  its  tendon  corves  to  the  inner  aide ;  ao  that 
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the  margin  of  Uie  muscle  with  its  lendoa  baa  a  semicircular  duvcticm  witfa 
recpect  ti>  the  aperture. 

The  tendinous  fibres  in  which  the  fleshy  parts  of  the  two  preceding 
mutclea  erd,  are  conoecteit  together  so  ns  to  form  one  layer,  wbicli  is  namsd 
the  "conjoined  tendon  of  the  iiitanial  oblique  and  Iransverae  ^lIl»de^' 
This  tendon  is  fixed  to  the  crest  of  the  pubos  in  front  of  the  rectus  moidc^ 
and  likuwise  to  the  pt^ctiDeal  ridge.  It  is  thus  behind  the  external  abdo- 
tninnl  riog,  and  serves  to  strengthen  the  trail  of  the  abdomea  where  it  it 
weakened  by  the  presence  of  that  opening. 

A  band  of  tendinous  fibres,  directed  upwards  and  inwarda  over  tb 
coDJoined  tendon  in  a  triangular  form  gives  additional  strength  to  the 
abdominal  renll  in  the  same  situation,  but  the  fibres  of  this  atmctuie  are 
often  very  indistinct. 

Where  the  spermatic  cord  is  in  apposition  with  the  preceding  muicU, 
the  cremaater  muscle  of  the  testis  descends  over  it.  The  fibres  which  com- 
pose this  muscle  are,  from  their  oolour,  more  easily  distinguished  than  ihe 
(jther  iuvcstmeiits  of  the  cord  ;  and  this  is  especially  the  CKse  in  robait 
persons  ;  or  when  they  are  hyper trophied,  as  sometimes  happens  in  caM* 
of  long-staudiog  hernia.  The  outer  part  of  the  cremaater  is  mach  laJSfr 
than  the  portion  connected  with  tho  pubca  ;  and  the  lutter  is  sometima 
absent  (p.  263). 

"When  ohsenfil  in  diOsrcnt  bodies  tho  lower  parts  of  the  internal  ohliiiae  and 
transverse  tnudclcs  present  some  tltObrcnoes  in  their  physical  cliaraccerH  as  Metl  *• 
in  Ihc  manner  Id  nhich  Ihcy  are  disposed  with  rcspcel  to  the  spennaUc  aui. 
Tbns  :— 

n.  The  traDSTcrsalis.  in  eome  cases,  is  attached  to  bnt  a  Bmall  pan  of  Ponpatl'i 

I  ligament,  and  leaven,  therefore,  a  larger  part  of  the  abdominal  vail  wilhout  itf  nip- 

'  port     On  tho  other  hand,  that  muEcle  may  bo  found  to  extend  bo  low  down  u  lo 

eocer  the   intvruil   abdominal  ring   together  nilh  Ibe  spcnnatic  cord,   for  a  fharl 

space.    Not  infrcqnenllj  the  fleshy  fibres  of  the  two  muscles  are  blended  together  u 

well  as  their  tendons. 

b.  Cases  occasionally  occur  in  which  the  spermatic  cord,  instead  of  escaping  beneath 
the  margin  of  the  iulerriHl  oblique,  is  foimd  lo  pass  through  tho  muscle,  so  (hat 
Homo  muscular  fibres  are  below  as  well  as  above  it.  And  eiamplca  of  tho  tranaveiulif 
being  penetrated  by  that  structure  in  the  game  manner  are  recorded.* 

(.  In  hialatest  account  of  the  structure  (jftheseparta  Sir  A. Coopordescribed  tho  lower 
edge  of  the  trnnsversatis  at  curved  all  round  the  internal  ring  and  the  Bpermali<f  conL 
•'  But  the  loivcr  edge  of  the  transvcrsalia  has  a  verj  poculiar  insertion,  «hiuli  I  have 
hinted  at  in  my  work  on  hernia.  It  begins  to  be  fixed  in  I'oupnrt's  ligament,  almost 
immediately  below  the  commencemeot  of  the  internal  ring,  and  it  oonlinues  to  be  in- 
serted liebind  the  spermatic  cord  into  Poupart's  ligament  as  far  as  Ibe  attachneiit  of 
the  rectus. "f  With  this  disposition  of  its  fibres,  the  muscles  would,  in  (he  optnionaf 
the  lant-citcd  authority,  have  the  etfect  of  a  sphincter,  in  closing  the  internal  riBS. 
and  would  thus  tend  to  prevent  the  occurrence  of  hernia.  But  the  principal  ubjeol 
with  which  the  attention  of  surgeons  has  been  fixed  on  the  muscles  in  this  siUiaiion, 
is  in  order  to  account  for  the  active  stmngulation  of  hernial  protrusions  at  tb«  intemal 
abdominal  ring,  and  in  the  inguioal  canal. 

Fascia  (ransvereaiis,— This  membrane  is  described  as  part  of  the  ge«era] 
lining  of  the  abdominal  w.tUa  (p.  258).  Closely  connected  with  the  traiu- 
versalis  muscle  by  means  of  tho  areolar  tissue  interposed  between  the  flettfar 
£bies  of  the  muiicle,  it  is  united  below  to  the  posterior  edge  of  Poupart's 

*  Berliercbes  Analomiques  lur  les  Hemies,  kf.,  par  J.  Cl'tquet,  p.  IS  and  23.      Vu'im, 
17.      Ingainal  aud  Femoral  Hernits,  bj  I?.  J.  Guthrie,  pl«l«  I.      Londoa,  1833. 

ObscTvatioDB  on  the  Strncluie  and  Disensei  of  the  Testis,  second  editioa,  p.  So. 

.insby  B.  Cooper,  F.ILS.     Loudon,  ISll. 
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lignment,  there  joining  with  tlie  fasein  iliaoa  ;  and  on  the  iouer  side  it  blends 
witii  the  coDJoineJ  tendon  of  the  inti^rual  oblique  and  tratixTenuiIis  musclea, 
as  well  as  n  ith  the  tendon  of  the  rectiiB.  The  fascia  poiueueB  very  ililTi^rent 
dfgrocB  of  density  in  different  cases  ;  in  Bomo  being  littie  more  than  a  loose 
areolar  texture,  while  iu  othem  it  iit  so  resiitunt  at  the  groin — towards 
which  port  it  increases  in  thickuesa,  and  especially  at  the  lower  side  of  the 
internal  abdominal  ring — that  it  ia  calculated  to  afford  material  a.<BiBtance 
to  the  rauBcles  iu  supporting  the  viacera.  By  an  oval  opening  in  this  mem- 
brane the  spermatic  cord,  or  the  round  ligament  of  the  womb,  begins  its 
course  through  the  abdomiual  pariutea.  This  openinff,  named  the  infernal 
abtlominiil  ting,  is  opposite  the  middle  of  Poupart's  ligament,  and  usually 
close  above  that  structure,  but  occasionally  at  a  distance  of  throe  or  four 
lints  from  it.  Its  size  varies  a  good  deal  in  dtOerent  persons,  and  is  consi- 
derably greater  iu  the  male  than  the  female.  From  the  edge  of  the  ring 
a  thin  funnel-shaped  elongation  (infundibuliform  fascia  ;  fascia  spermatica 
interna,  Cooper),  is  continued  over  the  vessels  of  the  spermatic  ooi'd, 

Epigaatric  Aittry. — The  position  of  this  vessel  is  one  of  the  most  im- 
portant points  in  the  anatomy  of  the  inguinal  region,  &om  the  close 
connection  vhicb  it  has  with  the  diiferent  forms  of  inguinal  hernia  and  with 
the  femoral  hernia.  Accompanied  by  two  veins  (in  some  instances  by  only 
one)  the  vessel  ascends  under  cover  of  the  fascia  last  described  obliquely  to 
tiie  rectus  miuule,  behind  which  it  then  proceeds  U>  its  ultimate  distribu- 
tion (p.  432).  In  this  course  tlie  artery  runs  along  the  inner  aide  of  the 
internal  abdominal  ring — close  to  the  edge  of  the  aperture,  or  at  a  short 
interval  from  it.  The  vessels  of  the  spermatic  cord  are  therefore  near  to 
the  epigastric  artery  ;  and  the  vas  deferens,  in  turning  from  the  ring  into 
the  pelvis,  may  be  said  to  hook  round  it. 

The  Ing^i'iyjl  Oi'nal. — This  channel,  by  which  the  spermatic  oord  paaseB 
through  the  abdominal  muscles  to  the  testis,  begins  at  the  internal  abdo- 
niinul  ring,  and  ends  at  the  external  one.  It  is  oblique  in  its  direction, 
being  parallel  with  and  immediately  above  the  inner  half  of  Poupart's  liga- 
ment ;  and  it  measures  two  inches  in  length.  Iu  front  the  canal  u  bounded 
by  the  aponeurosis  of  the  external  oblique  muscle  in  its  whole  length,  and 
at  the  outer  eud  by  the  llesh;  part  of  the  internal  oblique  also  ;  behind  it, 
is  the  fascia  transversalis,  together  with,  towards  the  inner  end,  the  con- 
joined tendon  of  the  two  deeper  abdominal  muscles.  Below,  the  canal  is 
supported  by  the  broad  surface  of  Poupart's  ligament,  which  separates  it 
from  the  sheath  on  the  large  blood-vensela  descending  to  the  thigh,  and  from 
the  femoral  canal  at  the  inner  side  of  those  vessels. 

The  spermatic  cord,  which  occupies  the  inguinal  canal,  is  composed  of 
the  arteries,  veins,  lymphatics,  nerves,  and  excretory  duct  (vas  deferens)  of 
the  testis,  together  with  a  quantity  of  loose  areolar  tisflue  mixed  up  with 
those  parts.  The  direction  of  the  vessels  just  enumerated  requires  notice. 
The  artery  and  vein  incline  outwards  from  the  lumbar  part  of  the  vertebral 
column  to  reach  the  internal  abdominal  riQg,  where,  after  being  joined  by 
the  vna  deferens  as  it  emerges  from  the  pelvis,  tlioy  change  their  coarse, 
inclining  inwards  along  the  inguinal  canal  ;  at  the  end  of  which  they 
become  vertical.  There  are  thus  repeated  alterations  in  the  direction  of 
the  vessels  ;  and  while  at  the  beginning  and  ending  all  are  close  to  the 
middle  line  of  the  body,  they  are  considerably  removed  from  that  point 
where  they  come  together  to  emerge  from  the  abdominal  cavity. 

The  coverings  given  from  the  constituent  parts  of  the  abdominal  wall  to 
the  spemutic  curd  uid  the  testis,  namely,  the  cromastorio  muscular  fibrei 
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resistance ;  and     tliesa    ore    tbe    circuEUHtancea   nniler    which    protrusiotiH 
actually  take  place. 

DTGDINAI.    HEKSI^. 

The  protruaionfi  of  the  viscera,  or  hemiae,  which  occur  in  the  conraa  of 
the  inguiiMl  canal,  are  named  "inguinal."  Of  this  furm  of  the  dixeaae 
two  varieties  are  recognised  :  and  they  are  diiititiguLshod  according  to  the 
part  of  the  canal  which  they  firsf.  enter  into,  as  well  as  by  the  position  they 
bear  :tith  respect  to  the  epigastric  artery.  Thus,  when  the  hernia  takea 
the  course  of  the  inguinnl  caniil  frora  its  commence  meat,  it  is  named 
obliqiir,  because  of  the  direction  of  the  canal,  or  u^irnot,  &om  the  position 
its  neck  bears  iritb  respect  to  the  epigastric  artery.  On  the  other  hand, 
when  the  protruded  part,  without  following  the  length  of  the  canal,  is 
forced  at  once  through  its  termination,  i.  e.  through  the  eiternal  abdominal 
ring,  the  hernia  is  named,  from  its  course,  direct,  or,  from  its  relation  to 
the  epigastric  artery,  internal.  In  these,  the  two  principal  varieties  of 
inguinal  hernia,  there  are  some  modiflcationa  which  will  be  adverted  to  in 
the  speciivl  notice  of  each. 

Olliq'tc  inguhial  hernia, — In  the  common  form  of  this  hernia  the  pro- 
truded visoUB  caniea  before  it  a  covering  of  poritouenm  (the  i<if  of  the  hernia), 
derived  from  the  outer  fossa  of  that  serous  mi^rebrane  ;  and  in  passing  along 
the  ini^uinnl  canal  to  the  scrotum,  it  is  successively  clothed  with  the  cover- 
ings given  to  the  spermatic  vessels  from  the  nbdouiinal  parietes.  The  hernia 
and  its  sac  lie  directly  in  front  of  the  vessels  of  the  spermatio  cord  (the  iutca- 
tines  and  the  peritoneum  having  the  same  position  relatively  to  those  vessels 
in  the  abdomen)  ;  but  when  the  disease  is  of  loug  standing,  the  ve^istls  may 
be  found  to  be  separated  from  each  other,  and  pressed  more  or  less  lonards 
the  side  or  even  the  fore  part  of  the  eoc,  under  the  influence  of  the  weight 
of  the  tumour.  The  hen^ia  does  not  extend  below  the  testis,  even  when  it 
attains  large  nixB.  That  it  docs  not  is  owing,  doubtless,  to  the  intimate 
connection  which  the  coverings  of  the  cord  have  with  the  tunica  vaginalis 
testis. 

When  the  hernia  does  not  exiend  beyond  the  inguinal  canal,  it  is  distin- 
guished by  the  name  biibonorclr:  and  when  it  reaohts  the  scrotum,  it  is  com- 
monly named  from  that  circumstance  scroiul  licrtiia. 

There  are  two  other  varieties  of  olilique  inguinal  hernia,  in  which  tha 
peculiarity  depends  on  the  condition  of  the  process  of  pcritoueiuu  that  aocom- 
pauirs  the  testis  when  this  orgnu  is  moved  from  the  abdomen.  In  ordinary 
circumstances  the  part  of  the  peritoueum,  connected  immediately  with  the 
testis,  becomes  separated  from  the  general  cavity  of  thiit  serous  membrane 
by  the  obliteration  of  the  intervening  canal ;  and  the  hernial  protrusion 
occuriiiig  after  such  obliteration  has  been  completed,  carries  nith  it  a  dis- 
tinct serous  iuvettment — the  pac  But  if  the  lii-rrjia  should  lie  formed  befiira 
the  process  of  obliteration  is  begun,  the  protruded  part  is  then  received  into 
the  cavity  of  the  tunica  vaginalis  testis,  which  serves  in  the  place  of  its 
tac.  In  this  case  the  beruia  is  named  conjeniial  (heniia  tunicte  vngitialis, — 
Cooper).  It  is  thus  designated,  because  the  condition  necessary  for  its  for- 
mation nanally  eiisls  only  about  the  time  of  birth  ;  but  the  same  variety  of 
the  complaint  is  occasionally  found  to  bo  Srst  formed  iu  the  adult,  obviously 
in  conKcquence  of  the  tunica  vaginalis  remaining  unclosed, — still  continuous 
with  (he  peritoneum.  The  congenital  hernia,  should  it  reach  the  scrotum, 
passes  below  the  testis  ;  and  this  organ  being  imbedded  in  the  protrude'' 
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viBODS,  R  careful  exatniDation  la  oeceHanfy  in  order  to  detact  iU  pmition. 
ThiB  peculiarity  serTSS  to  diatingiiiah  the  congenital  &om  the  ordioai;  toim 
of  the  diseiise. 


Pig.  707. 


fantila"  liaa  been  applied  (Hey). 


1^ 


Fig.  707.  —  DuoRiMf  or  a  Piar  or  rai 
PianoNiDM  iBD  Tni   Ttrnwi  Tism- 

us  TssTia. 

Ill  tbG  iiti.  A,  tbe  serous  ioTeatment  ol 
the  testis  in  Eseii  tu  be  an  elongation  fnai 
tbe  peritoneum;  vhile  ill  tbr  >>efan'!,  ^ 
tlifl  two  mcmbrAoei  are  ihotm  dij>iiaet  Inu 
(Ach  other.  1,  the  peFit<ine(J  oaTit;  :  1^ 
llie  lestia. 


To  the  Beconil  variety  of  ingmail 
hernia,  in  which  the  diatiDguiabing 
character  depends  on  the  attite  of  the 
tuuica  vaginalis  testis,  the  Dame  "id- 
The  hernia  in  this  case  ia  covered  with  a 
distinct  eac,  the  peculiarity  consisting  in  the  circumstanca  of  the  niptnrs 
nith  its  sac  being  invested  by  the  upper  end  of  the  tunica  vaginalia.  The 
relative  poaicion  of  the  two  semua  meiubrauos  (the  hemiiil  sac  and  the  tanici 
vaginalis)  may  be  aooouuted  for  by  supposing  the  hernia  to  descend  wheu  the 
proo?8B  of  the  peritoneum,  which  accompanies  the  testia  from  the  abdomen, 
has  been  merely  closed  ,it  the  upper  end,  but  not  obliterated  for  any  length. 
As  the  tunica  vaginalis  at  this  period  exteuda  upwards  to  tho  wall  of  tha 
abdomen,  the  lieruia,  ia  its  descent,  soon  meeti  that  membrana  and  becostai 
invested  by  it  The  exact  modo  of  the  iuvestmeut  has  not  yet  been  clearly 
made  out  by  dissection.  It  may  lie  that  the  hernia  pa"seB  buliiml  the  upper 
end  of  the  lai^e  serous  tunic  of  tlie  testis,  which  then  laps  round  the  at 
from  before,  or  that  the  tunici  vaginalis  ia  iuvertod  from  aboT«  au  as  to 
receive  the  hernia  ill  a  clepressiou.  But  the  fact  most  material  for  the  sur- 
geon is  fully  ascertained — namely,  that  during  an  operation  iu  such  a  case, 
the  hernial  sac  Is  met  with  only  after  another  serous  bag  (the  tunica  va^- 
nilis  testis)  has  bean  divided.  The  peculiarity  here  described  has  beer 
repeatedly  found  present  in  tlie  recently-formed  heniia  of  grown  penon^ 
The  term  infantile,  therefore,  like  congenital,  ha?  reference  to  the  cunditioo 
of  certain  parts,  rather  than  to  the  period  of  life  at  which  the  diseaae  is  Bnt 
formed. 

In  the  femtde,  oblique  inguinal  hernia  follows  the  course  of  the  rotmd 
ligameut  of  the  uterus  along  the  ioguinal  canal,  in  the  same  manuer  aa  in 
the  male  it  follows  the  spermatic  cord.  Aft«r  escaping  from  the  cxteiual 
abilominal  ring,  the  heruiu  lodges  in  the  labium  pudendL  The  covtrringj  u« 
the  same  as  those  iu  the  male  body,  with  the  exception  of  the  cremaater, 
which  does  not  exist  in  the  female  :  but  it  occasionally  happeus  that  some 
fibres  of  the  internal  oblique  muscle  are  drawn  dowu  over  thia  hernia  iu 
loops,  so  O-t  to  have  the  appesrance  of  a  cremaater  (Cloquet). 

A  Btrictly  congenital  inguinal  hernia  may  occur  iu  the  female,  the  pro- 
truded psrta  being  received  into  tlie  little  diverticulum  of  the  peritoneum 
(canal  of  Nuck),  which  sometimea  eiteiida  into  the  inguinal  oanal  with  the 
round  ligament.  But  aa  this  iirocesa  of  ttie  peritoneum,  in  such  circiim- 
stauoes,  would  probably  not  differ  in  any  respect  from  the  ordinary  aac, 
ue  no  means    of    diatinguishing  a  congenital  hernia  in   ths  femala 
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Direct  inffuinol  Aernio  (intsnial :  Tenlro-inguinal). — InBtoad  of  following 

the  wliole  cou«o  of  the  iuguinal  canal,  in  the  mnimer  of  the  haniU  above 
deacribej,  tho  viacua  id  this  case  is  prolruded  frum  the  aiidomeii  to  the 
groiii  directly  through  the  lower  vnd  of  the  canal,  at  the  externa!  abdomijml 
ring  ;  and  at  thin  point  tho  two  forma  of  honiia,  if  tbej  co-exbted,  would 
come  together.  At  the  part  of  tho  abuomiiial  wnil  through  which  the  direct 
inguinal  hernia  fiiida  its  way,  there  ia  rocogiiised  ou  its  posterior  aspect  a 
triangular  uiterval,  tho  tidea  of  which  are  formed  by  the  epifjastric  artery, 
Hlld  the  margin  of  the  reclua  muitcla,  and  the  base  hj  Poupart'a  ligamoDt. 
It  ifl  commouJy  named  the  triangle  of  Hesoelbach.  Through  thia  space  the 
hernia  is  protruded,  carrying  before  it  a  aao  from  the  internal  fosaa  of  the 
peiitoueum  ;  and  it  ie  in  general  forced  onwarda  diieotly  into  the  external 
abdominal  ring. 


Pig.   7"8. —  InTKBHiiL  View   ot   tuK 

Ve>UIEL9    ERI.A.TED    TO    TOE    GnulM. 

A  porlloa  of  the  «aU  "l  the  al>do- 
laea  ldiI  the  pelvii  U  hi:Te  sten  od  the 
pDflteriur  aspect,  the  oti  iuaoukiuiLLum 
of  the  left  sldo  nud  the  suft  [larle  rua- 
nected  with  it  havinj;  been  removed 
frotD  thoi'ett  of  thohfjdj.  1^  Ayiitpliysia 
of  the  puhea ;  2,  irre^lAr  niffaw  of 
the  hip-bnni;  nhidli  hoa  heeo  acpatsluil 
fron)  the  lai^ram;  3,  iMhial  Bploc ;  4, 
iicbtal  taherDHity  ;  fi,  ubluratDr  inter' 
hda;  6,  rectus,  covered  aith  an  eloDgv 
tion  from  7,  faacis  trsmvermlie  ;  R, 
fucln  iliaoA  covering  the  itiooui  nmscle ; 
9,  pBnoE  lUAgELiis  cut ;  10^  ilJao  artery  ; 
11,  iliac  leia  ;  12,  cplguslrie  arl«r;  and 
lU  two  occompuDviDg  TCLna;  13,  rebHela 
<^r  the  BpennaCic  cord,  ealerinj;  thn  ilIkIo- 
minKl  vail  at  the  internal  ring.  The 
ri^gvBH  in  this  cose  of  hdioII  fiizt  ;  14, 
two  ohturutor  veins ;  1 S,  the  oltiilcraled 
onibilical  arWry.  The  cord,  it  will  be 
Temenibcred,  is  not  aitnrall;  ineontHCt 
■ith  tho  abdominal  paricl«a  in  thii 
sitUBtioD. 


Pig-  708, 


The  coveringB  of  thia  hernia,  taking  them  in  the  order  in  which  they  aro 
auoeesaivBly  applied  to  the  protruded  Tiacua,  are  the  foDowing  ; — Tho  peri- 
toneal aac  and  the  subseroua  membrane  which  adheres  to  it,  the  faacia 
tratiBveraalLt,  the  tendon  common  to  the  internal  oblique  and  tranaverae 
muscleH,  and  the  intercoluraiiar  {external  apennntic)  faacia  derived  from 
the  margin  of  the  external  abdominal  ring,  together  with  tlte  superficial 
fdHcia  and  the  integuments. 

With  respect  to  one  of  the  structures  etiumerxtcd,  namely,  the  common 
tendon  of  the  two  deeper  muaclea,  considerable  variety  exiiitB  as  to  its 
diaposition  in  different  casea.  In  pLice  of  being  covered  by  that  tendon, 
the  hernia  may  be  found  to  pass  through  an  opeuinjj  in  ita  fibres,  or  to 
eacrtpo  beneath  it.  Cremasteric  mascular  fibres  are  met  with  (rarely,  how- 
ever,) upon  this  hernia. 

The  apermatio  cord  is  commonly  placed  behind  tho  outer  part  of  the 
direct  inguinal  hernia,  especially  at  the  external  abdominal  ring.  It  >>> 
here  that  the  hernia  and  the  cord  in  most  cases  first  come  together 
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their  reliitive   position   results  from  the  points  at  which   they  respectitBlf 
pass  through   the  ring,    tlie   former  being   upon   the   crista  of   the  pabcs, 


Fig.  709. 


Fig.  709.— A  Direct  IxGirmu,  Ha- 
KU  ox  tun   Lerr  Sihk,   oorxm 

BT  THE    CosJDlKKn    TeXIiOS  Uf  HI 

iMEItll.   ObLIIJDEXSD    TB.U$TU>t 
1IU9CLES. 

1,  apDaearosis  of  the  ezterti*!  lA- 
tique  ;  2,  lUtem&I  obliqne  tunkBd  tip; 
II,  Iransvcrsatia  mu^le  ;  4,  fjucm 
traiiErcrmlii ;  5,  spemialic  card  ;  S, 
llie  hernia.  A  nnall  part  of  tint  «pi- 
giiEIric  urtcrj  is  seen  llirou^h  u 
ofH-'DlDg  laadQ  ia  tlie  IrauftrctioLi 
fsBciiL. 


while  the  Utter  drops  over  the 
outer  pijlur  of  tl^ie  openiug. 
Tlie  hernial  sac  is  not,  liov- 
evcr,  in  this  ouse  (as  the  mc 
of  tbo  external  form  of  the 
<liaease  is)  in  contact  with  the 
vessels  of  the  cord.  The  iuTest' 
meuts    given    from    th«    fucu 

trnnnTeraalis   to  those   vosaela  and  to  the  hernia  rsspectively,    are  in' 

posed. 

But  the  point  at  which  the  internal  inguiiial  liemia  passes  through 
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HeKNIA,     and  1    DlRICt    (1KB    u.l    IIU 

RiaiiT  Sti>ii. 

A  little  of  Ibe  epigastric  aitery 
been  Uid  bare,  by  diiidiDg  the  fi 
IransteriiaUa  immediately  o*er  it.  1, 
tendon  uf  the  eitermd  ublique  ;  2,  in- 
Uroal  uMiqiie  turned  Uji  ;  3.  trsniTer- 
kbIIs  -,  1,  its  t«ndoii  (the  epigastric  anrr; 
13  sbnvu  hclov  tbii  number)  ;  6,  tb* 
spenuutlo  cord  (ila  reisela  Bepanted) ; 
6,  a  biilioni>n-te  ;  7,  direct  heroU  pro- 
traded  beneath  the  eoujoiued  teudoa  of 
the  two  deeper  muscles,  aud  coveml  by 
*Ti  etnuipttioa  fiom  the  bacia  traiu 
versalis. 


^ 


triftugular  space  above  descri 
as  mirked  on  the  posterior  aspect 
of  the  abtiominal  wall,  ia  subject 
to  some  variation.  Instead  of 
pushing  directly  through  the  ex- 
teruul  abdomiual  ring,  (the  niont 
frequent  position),  the  bcruia 
dceaaionally  enten  the  inguinal  canal  nearer  to  the  epigastric  artery,  and 
passing  through  a  porliou  of  the  cjiuid  to  reath  the  eiterual  ring,  has 
therefore  n  certain  degree  of  obliquity.  This  change  in  position  maj-  coin- 
r~  ^  change  of  the  peiiloneol  fossa.,  nhich  furnishes  the  hernial  sac 
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—  a  change,  namely,  from  th«  iuterniil  fossa  to  the  external  one.  The 
alteration  of  the  foFsa  does  not,  howerer,  iu  all  cases  cuinciJe  with  a  cbniige 
ill  Ibe  poiition  of  the  hernia  ;  for  the  cord  remaining  from  the  o1)l I tv ration 
of  the  unibilical  artery,  (which  Heparatea  the  foBsie,)  iustead  of  crossing 
hehiud  the  tiiuigle  of  Hesaelhach  so  aa  to  leave  room  at  either  side  of  it 
for  ft  hernia  to  penetrate  that  apace,  lies,  it  hue  been  alroodj  alateJ,  somo- 
times  directly  behind  the  epigastric  artery:  —  indeed,  according  to  tho 
ohservalions  of  Oloqiiet,  it  is  most  frequently  in  this  position  ;*  and  whea 
the  cord  in  question  is  so  placed,  the  hernia,  wbateter  may  ba  its  position 
ill  the  triangle  of  Ueeselbncfa,  can  occupy  only  the  internal  pt^ritoncsl  fosBO. 
The  inference,  however,  moat  important  in  a  practical  or  aurgiciil  point  of 
vie*,  to  be  drawn  from  the  varying  position  of  the  neck  of  the  interna] 
hetnio,  hai  reference  not  to  the  cord  just  allnded  to,  but  to  the  eiiigastric 
artery — t.  e.  to  the  greater  or  less  diatance  of  the  nock  of  the  sac  from  that 
vessel. 

The  inveatments  of  the  internal  hernia  are  likewise  liable  to  be  influenced 
by  the  [>o>iti»ii  at  which  it  pcuetrates  the  abdominal  ivatl.  It  is  in  all 
likelihood  when  the  protmsion  occurs  outside  the  ordioary  situation,  that 
the  hernia  escapes  beneath  the  conjoined  tendon  of  the  two  deeper  miiacles. 
It  is,  moreover,  under  the  same  circumstances  that  the  hernia  b  mora 
directly  in  front  of  the  spermatic  cord,  and  that  the  cremasteric  fibres  aro 
among  its  inveatments.      (Ellis.) 

Tlio  intemnl  inguinal  hernia  is  very  rarely  met  with  in  thr  femalt.  In 
the  single  example  of  the  disease  observed  by  Richard  Quain,  as  well  aa 
in  the  casc-s  (a  very  small  number)  found  recorded  in  books,  the  hernia, 
though  not  inconsidenible  iu  size,  was  still  covered  with  the  teiidou  of  the 
C'Xtemid  oblique  muscle, -f 

DUtiuclive  diagnosis  of  (ihli-pir.  anil  direct  iiijuinu!  hcmtcr. — The  following 
circumstances,  nhich  are  brought  together  from  the  facts  detailed  in  flia 
precoding  pagpf,  or  ore  inferences  from  those  facts,  will  serve  to  distin- 
gui-h  thu  two  foims  of  the  disease  from  one  another.  The  oblique  hernia, 
when  reciently  formed,  is  elongated  and  narrow  at  its  uppor  part,  being 
reatrnined  by  the  tendon  of  the  external  oblique  muscle.  It  is,  however, 
attendi'd  n'ith  a  degree  of  fulness  in  the  inguinal  canal,  as  well  as  tender- 
ness upon  pressure  being  made  over  the  caoaL  After  passing  through  the 
exttmal  abdominal  ring,  it  i»  observed  to  be  directly  in  front  of  the 
Kpcrmatio  cord.  The  direct  hernia,  when  of  small  size,  is  globular  ;  it  is 
protruded  more  immediately  over  tha  pubes  ;  caunes  no  fulness  or  tender- 
iie's  in  the  canal  ;  and  the  spermatic  cord  is  usually  behind  itt  outer  side, 
But  the  distinction  between  the  two  hemin  admits  of  being  mode  only 
nhen  the  disease  is  recent  and  the  tumour  moderate  tn  size  ;  for  when 
oblique  inguinal  hernia  is  of  long  standing,  and  has  attained  considerabla 

*  Recborflhes,  fcc,  p.  39,  note, 

+  See  "Treatise  nn  En [>l ores,"  by  Mr.  Lawrence,  JtU  edit.  p.  313,  nnd  an  ets.ij  bj  M. 
Vtlpesu  in  "  Annales  cle  Cbiriirgie  t'mtuniae  et  ilmn^tre,"  torn.  i.  p.  552, 

M.  Vclpctn,  in  the  eVMj  junl  rt^ferri^d  to,  pTupOAea  to  reeogniEe  tbm  Tarialiea  of 
internsi  hernis,  vii.,  1.  the  oriilnarj  form  which  pnsnea  BlRii)[1it  tbroui^L  the  external 
ubdominal  ring  ;  S.  an  oatcr  oblique  varietj,  which  iia»iea  thrungti  s  port  of  (lie  ingainal 
fnnnl ;  sad  3,  ua  inner  ohliiue  one,  which  eutering  the  abdomiiial  vtsll  cl»K  to  the  edge 
of  the  rectaa  muB[:le,  is  directed  outwards  in  orJer  to  reach  the  Queuing  in  the  e:>:ternal 
oblique  mnscle.  The  firpt  twi.  fornia  aclvfrted  to  by  H.  Veipeau  have  been  described  in 
the  Ivit,  Wilh  respect  la  tlic  third  variety  or  class  ■coght  to  be  introdiiceil  by  thai 
FUrge'in,  it  sbould  bo  gbaerired  tbnt  he  srems  to  have  been  led  lo  propwe  it  by  the  abwr- 
Tation  of  a  tingle  oase— an  ciampto  of  internal  bemia  in  the  remsle. 
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■ize,  the  obliquity  of  the  ingninal  canal  no  lon^  reniaiiis, — the  intenul 
ring  being  enlarged  and  broiiglit  inwards  oppopite  Iho  external  one, — wiiil* 
at  the  same  tirau  the  epigastric  arterf,  borne  innarda  hy  the  bemia,  curra 
along  tbci  inner  side  of  the  sac.  Uuder  this  chaoge,  the  oblique  hernia 
assumes  the  appearance  of  one  primarily  direct. 

Operatifiiii  for  the  rduf  of  inguinal  hernia. — This  account  of  the  difp» 
aition  of  the  pnrta  connacted  with  the  different  forms  of  inguiQal  henu* 
may  bo  concluded  by  a  brief  statement  of  the  application  of  the  anatomical 
facts  in  practical  surgery,  either  in  simply  replacing  the  hernial  protmnou, 
or  in  the  operation  required  to  attain  that  object  when  the  herni*  is  other- 
wise irreducible.  In  the  efibrte  to  effect  the  replacement  of  the  protraded 
parts  (the  talis),  it  ia  to  be  borne  in  mind  that  the  abdomiuoJ  moBcles, 
which,  in  most  cases,  are  the  sole  obstacle  to  the  attainment  of  that  end, 
become  relaxed  to  some  extent  by  fieiing  the  thigh  and  inclining  the  ImnL 
forwards.  The  direction,  too,  which  the  protruded  part  follows  througii 
the  abdominal  walk,  ought  to  iufiueuco  the  direction  given  to  the  pieMun 
required  in  rostoring  it. 

When  the  operation  required  to  set  &eo  the  constriction  wtu^  pr^veubi 
the  restoration  of  the  protruded  viscus  to  the  abdomen  is  undertukco,  lit 
parta  covering  the  hernia  or  a  portion  of  it  at  the  upper  end,  a,re  to  b« 
divided,  so  as  to  allow  the  intrcluctioD  of  a  knife  beneath  the  "  strictnie '' : 
end  this  (the  stricture)  will  be  found  at  the  externa!  ring,  or,  wore  fre- 
quently, at  the  internal  one.  To  accomplish  the  object,  the  tendon  of  tbc 
external  oblique  is  to  be  laid  bare  by  an  incision  beginning  somewhat  above 
the  upper  end  of  the  hernia,  and  extending  donnwards  below  the  oxt«tiial 
ring.  If,  on  examination,  the  stricture  should  be  ascertained  to  be  at  tha 
last-nnmeil  opening,  the  division  of  a  few  fibres  of  ita  circumfereiica  will 
allow  a  BuBicient  dilatation  for  the  replacement  of  the  hernia  ;  bnt  if,  u 
generally  happens,  the  scat  of  the  stricture  should  prove  to  be  higher  up, — 
in  the  inguinal  canal  or  at  the  internal  ring, — the  aponeurosis  of  the  extenul 
oblique  is  to  be  cut  through  over  the  canal,  and  the  lower  edsje  of  the  in- 
ternal muscles,  one  of  which  commonly  constitutes  the  stricture,  is  then  to 
bo  divided  on  a  director  insinuated  beneath  them. 

In  the  operation  indicated  in  the  last  paragraph,  the  eac  of  the  hernia  is 
suppofied  to  be  left  unopened, — the  course  which  it  is  best  to  adopt  when 
tha  stricture  is  external  to  that  membrane.  Occasionally,  however,  it 
happens  that  the  sac  itself  is  the  cause  of  the  constriction.  \Vhen  this  is  the 
cose,  or  when  from  some  other  reaaon  the  surgeon  is  unable,  after  anch  ao 
operation  as  tliat  above  noticed,  to  replace  the  hernia,  it  becomes  nec«asaiy 
to  lay  the  ssc  open,  in  order  t5  divide  the  constriction  at  its  neck.  When 
the  incision  required  in  the  lost-mentioned  step  of  the  opemtion  is  being 
made,  the  epigastric  artery  is  not  to  lie  overlooked.  From  tha  position 
that  vcBBcl  holds  with  respect  to  the  oblique  and  direct  forma  of  hernia 
respectively,  it  necessarily  follows  that  an  incision  outwards  through  the 
neck  of  the  sac,  in  the  former  variety  of  the  disease,  and  inwards  in  the 
latter,  would  be  free  from  risk  on  account  of  the  artery  ;  but,  in.isoiDch  as 
the  oblique  hernia  is  liable,  in  time,  to  assume  the  appearance  of  one  pri- 
marily direct,  and  a  want  of  certainty  as  to  the  diagnosis  must,  on  thit 
account,  exist  in  certain  cases, — as,  moreover,  it  is  advantageous  to  pimue 
one  course  which  will  be  applicable  in  every  case, — the  rule  generally 
adopted  by  surgeons  in  all  operations  for  inguinal  hemioo,  ia  to 
carry  the  incision  through  the  neck  of  the  sac  directly  upwards  from  ita 


uDm  u»      I 


FEMORAL  HERNIA.     UPPER  PABT  OF  THIGH.  1081 

OF  THE  PABT8  COHCBRNIO  IV  PKMOBtl.  BEBNtA. 

The  hernia  distisguiiilied  a»  '  fumoral '  leaves  the  Bbdomen  at  the  groin, 
ander  tLe  nrnryin  of  the  broad  abdominal  musclen,  and  upon  the  anterior 
border  of  the  hip-bone,  im  medial  el  j  at  the  inner  aide  of  the  laiga 
femortU  blood- vca.'telH.  After  passing  dcmnwards  for  about  an  inch  or  less, 
the  hernia  tuma  forwards  to  the  fore  [mrt  of  the  thigh  at  the  saphenous 
opening  in  the  fascia  lata  ;  and  irhea  it  has  reached  thin  point  the  swell- 
iLg  maj  be  felt  and  seeu. 

The  mascles  of  the  abdomen,  beneath  the  edge  of  which  the  femoral 
hernia  escapes,  are  represented  hj  the  aponeurotic  band  of  the  external 
oblique  muscle,  which  is  commoulj  known  as  Pouport's  ligament,  but 
which,  in  connection  with  the  femnr.il  hernin,  is  named  the  femoral  or 
fiural  arch.  Extending  from  the  anterior  superior  iliac  fl;>iDe  to  the  pubes, 
this  band  nidi-na  at  its  iuatr  end,  and,  inclining  or  fohling  backwards,  is 
filed  to  a  part  of  the  pectineal  line,  as  well  as  to  the  pubic  spine  of  the 
hip-bone.  The  small  triaugiilur  portion  attached  to  the  pectineal  line  is  known 
as  Gimbcmat'a  ligament  (Hej').  The  outer  edge  of  this  part  is  concave  and 
sharp  ;  with  other  structures,  to  be  presently  described,  it  forms  the  inner 
boundary  of  the  aperture  through  which  the  heruia  desci^ud;*.  The  breadth 
and  strength  of  Gimbemat's  ligament  vary  in  different  bodies,  and  with 
its  breadth  the  Mze  of  the  opening  whioh  receives  the  heruia  will  likewiso 
rary. 

I'he  Bpace  comprised  between  the  femoral  arch  and  the  excavated  margin 
of  the  pelvia  is  occupied  by  the  conjoined  psoas  and  iliacus,  with  the  ante- 
nor  crural  nerve  betwi-en  those  muscles,  and  the  exterual  iliao  artery  and 
veiu  at  their  inner  side  Upon  these  structures  the  foNcia  which  lines  the 
abdomen  is  bo  arranged  as  to  close  the  cavity  ngniiwt  the  escape  of  any 
part  of  the  viscera,  except  at  the  iimar  aide  of  the  blood- veiucls.  But  the 
arrangement  of  the  parts  situate  thus  deeply  (towards  the  cavity  of  the 
nbdomen)  will  be  most  conveniently  eutered  upon  after  those  nearer  to 
the  surface  ahall  have  been  examined.  To  this  examination  we  now 
proceed. 

The  general  dispoaition  of  the  tuptrficial  fascia  met  with  on  removing  the 
common  iutogument  from  the  groin  has  been  described  (p,  202).  In  con- 
nection with  the  present  subject  it  will  be  en')Ugh  to  mention  the  following 
facts.  The  deeper  layer  of  this  structure  adheres  closely  to  the  edge  of 
the  saphenous  opening,  and  the  careful  removal  of  it  is  necessary  in  order 
adequately  to  dlsptny  that  aperture.  AVhcra  it  masks  the  saphenous  upeu- 
iiiy,  the  deep  layer  of  the  superficial  fascia  supports  some  lymphatic 
glands,  the  efferent  vessels  of  wliich  pass  through  it ;  and  the  small  por- 
tion of  the  membrane  so  perforated  is  named  the  cribriform  faacia.  The 
BupetGciol  and  the  deep  fasciiu  adhere  together  along  the  fold  of  the 
groin  likewisD  ;  and  this  connection  between  the  two  membranes  serves  the 
purpose,  at  least,  of  drawing  the  integument  the  more  evenly  into  the  (old 
of  the  groin,  when  the  limb  is  bent  at  the  hip-joint, 

By  Scarps  the  deep  layer  of  the  superficial  fascia  ^hicb  covcra  the  abdomen  his 
lUscribed  as  an  emanation  from  Ibe  fascia  I al»,  ci tended  upwards  over  the  external 
oljlique  muscle.*  But  different  modcB  of  %'ienlng  the  conlinnity  of  iiui.'h  etructures 
depend  very  much  on  the  manner  of  conducting  the  disjcction.  In  the  present  oisa, 
for  aiaiuple,  tho  fiueia  nny  be  said  to  pro<^eed  from  above  or  from  below,  according 
as  the  parts  arc  dissected  from  the  alHlomcn  downwards,  or  from  the  tbigb  apwards. 

*  A  Treatise  on  Oeniia,  Inuslated  bj  Wisbart.  p.  217. 
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Sneh  difference,  LonerBr,  is  no  more  Iban  ft  verbal  one,  Uia  nuterUI  fiwt  being  menlj 
Ihat  tlie  two  membranes  are  conncctcci  togijlJicr  ulong  llie  groia. 

The  aeparation.  of  tlio  /aacia  lata  into  two  parts  at  the  aapheaons  opeD- 
ing,  and  tbo  position  and  cnunections  of  each  pitrt,  hnriug  beea  describeit  in 
detail,  only  a  few  points  in  the  ananitemeiit  of  this  ii]embnu)«  irill  be 
noticed  iu  this  place,  At  tho  loner  end  of  the  Raphenoas  openiiig  the 
iliac  dtTuiion  of  the  fascia  is  coutinuoua  with  the  pubic  by  a  well-defined 
curved  margin  immediately  above  which  the  saphenous  vein  ends  ;  above 
the  opening  a  pointed  cornu  (falciform  process — Burns*)  of  the  tame  por- 
tion of  tho  fascia  extending  inwards  in  connection  with  the  femoral  arch 
reaches  Gimberuat's  lignmout  ;  uid  iu  the  interval  between  the  two  points 
now  rofetrod  to  (i.  «.,  from  tba  upper  to  the  lower  end  of  the  Baphenoot 
oiwiiing),  the  iliac  portion  of  the  fascia  lata  blends  with  tbe  Bubj^cent  sheath 
of  the  femoral  vessels  as  well  as  with  the  nuperBcial  fa'icia.  The  pubic  part 
of  the  fascia  covers  the  pectineus  muscle,  and  is  attacbed  to  tbe  pectintol 
ridge  of  the  hip-bone.  Immediuttly  below  the  femoral  arch  the  iliac  and 
pubic  portioDS  lie  one  before,  the  other  behind,  tbe  famonJ.  blnod-reaaeb  and 
their  sheath  :  they  occupy  the  same  position  with  respect  to  th«  femonl 
bemio. 


behind  Iha 


Fig.  "11,  Fig.  711.— The  OaoiHor  tbrRiqeh 

Sim    DISSECTED    so    AS    TQ    DlilLtl 

\  TUH  DsBr  PmaaiL  Akcu, 

\  1,  Iha  outfr  part  of  the  femortl 

arch  ;  1\  part  of  the  tendon  of  tba 
c:itfliTial  oblique  moa^lei  inctaiiaj 
the  feuioml  arch,  and  bIbo  the  innar 
4!o]uDin  of  the  external  LDgaiuAl  rlgf, 
projeclio);  through  which  is  »eca  a 
liortion  of  the  i!>ernintic  oord  eat', 
2,  the  femorat  arch  at  ibi  inwrtioa 
joto  the  BT''oe  cif  tbe  ptibes,  Tht 
fibres  outside  the  numeral  4re  tLoM 
of  Qimbernat'i  liinrueot ;  3,  tlM 
outer  jnrt  of  the  feuioral  sheiith  ;  t, 
the  Hpenoutic  eord,  after  havlug  por- 
foiated  tiia  f&acia  traneTeisaiis ;  S, 
the  clecp  feiuonil  arch — its  iaaer  end 
where  it  ia  fixed  to  the  pubes  ;  6, 
internal  oblique  mu^le ;  7,  trapa- 
Tprsalis.  Beneath  the  lower  edgv  of 
this  iDUicle  ia  seen  the  tranorenaUi 
faenn,  vhicb  coiiti'iues  into  tbe 
femL^rul  Fheath  nuder  the  deep  femcnJ 
sreh  ;  !^»  conjoined  leedon  of  the  in- 

qne  and  tranBretwilia  mnBcles  i  0,  a  band  of  teaiiuiouB  fibres  directed  apnarda 

eiternul  abduminai  ring. 


For  au  account  of  the  superficial  arteries  and  veins  which  ramify  in 
the  integument  in  the  neighbourhood  of  the  groin,  see  pp.  437  and  475. 

*  Rdinb,  Med.  and  Surg.  Jonmal,  toI.  ii  p.  S63,  and  fig.  2. 

In  the  Erst  edition  of  Heft  Pmcliesl  Ohsf  rrations  in  Surgery,  the  upper  end  of  thti 
procew  of  the  fufcia  was  iinmci  the  "  femoral  lipiiment ;  "  and  since  then  (everal  anal^- 
misla  hii»ij  diBtiogQishcd  thi:  winie  part  ae  •■  Hej'e  lipirucnt."  Hut  Mr.  Hey  dro|ipod  liM 
dewgnntion  in  the  siibBctinent  editiouK  of  the  tume  work,  and  there  seenis  no  good  rcMoa 
for  c»nlinuing  it.  Ciimi'are  the  original  edition  |1S03),  p.  IGl,  and  i>1ate  1,  witti  1^ 
third  pdiilon  118141,  |i.  117,  and  pUlei  *,  S,  aod  S. 
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The  finterioT  or  iliac  part  of  the  fuscia  likta  being  turned  nside,  the  iheath 
of  the  femitral  peMiJj  will  be  in  view.  The  sheiith  is  divided  by  septa,  bo  • 
that  each  Teasel  is  lodged  iu  a  eepamte  conipnrtmeut,  and  the  vein  U  sepft-  I 
rated  bj  a  thin  partition  from  the  artery  on  one  side  aod  from  the  short 
caunt  for  the  lympliatica  on  the  other  sido.  Along  the  thigh  the  Eheath  is 
filled  by  the  artery  and  Tdin,  but  behind  the  fenioial  arch  it  is  wide.ued  at 
the  inner  aide.  Here  it  i*  perforated  for  IjnjpbaLiu  vessels,  and  on  this 
ftooonnt  is  naid  to  be  "  cribriform."*  This  inner  wider  part  of  the  shoath 
receiren  the  femoral  hernia  ;  and  in  connection  with  the  an/itomical  lie- 
scription  of  thnt  disease  it  ix  det'iguated  the  femoral  oanaL  At  iti  upper 
end  the  sheath  of  the  Teasels  is  continuous  with  the  lining  nembrane  of 
the  abdomen — with  the  fusuia  tratisvecsAlis  a.i  its  fore  port,  and  with  the 
fascift  iliaca  behind. 

When  the  femoral  aroh  ia  being  removed  it  will  be  found  that  a  bundle 
of  fibres  springing  from  it^  under  surface  outside  the  femoral  vessels, 
extends  across  the  fore  part  of  the  femoral  sheath,  and,  widening  at  its 
inner  end,  is  Gsed  to  the  pectineal  line  behind  Gimbernat's  ligament. 
Thia  fibrous  band  is  known  as  thu  ilrep  ffmoral  arch.  Cnnnected  with  the 
eame  part  of  tbe  buiie  is  the  conjoined  tendon  of  tlie  internal  oblique  and 
transverse  muscles  ;  tbe  tendon  lies  before  the  attachment  of  the  deep 
femoral  arch.  In  many  caaea  the  last-named  ntmctnre  is  not  Etrougly  J 
marked  ;  and  it  may  be  found  to  blend  with  the  tendoit  of  thu  muselei' 
just  referred  to.      Not  unfreijueutly  it  is  altogether  wanting. 

Attention  may  now  be  directed  to  thu  internal  surface  of  tbe  abdomen. 
When  the  peritoneum  hns  been  removed,  it  will  be  observed  that  tbe  faache 
lining  the  cavity  form  for  the  moat  part  a  iKirrier  against  the  occurrence  of 
hernia  ;  for  outside  tbe  iliac  vessels  the  fascia  iliacn  and  fascia  transversalis 
are  continuous  with  one  another  behind  the  femoral  arch.  Tbcao  fascice 
Bre,  in  fact,  but  parts  of  the  same  membrane,  to  which  different  names 
are  assigned  for  the  convenience  of  description,  just  as  distinctive  names 
are  applied  to  portions  of  the  same  artery.  But  where  tbe  iliac  artery 
and  vein  occur,  tbe  utrangemtnt  of  the  fiisciie  is  ditl'ercnt.  Tlio  Tc.>!sels 
rest  upon  the  fascia  iliaca  ;  and  the  niembraucs,  instead  of  joining  at  an 
angle  as  elsewhere,  are  continited  into  tbe  sheath  of  the  vessels  in  the 
manner  above  described.f 

The  sheath  is  closely  applied  to  the  artery  and  vein,  bo  that  in  the 
natural  or  healthy  state  of  the  parts  there  is  no  space  left  for  the  formation 
of  a  hernia  in  tbe  compartments  wiiich  belong  to  those  vessels  ;  but  at  the 
inner  side  of  tbe  blood-vessels  will  be  found  n  UepreBsion  which  is  occupied 
but  partly  with  the  lymphaticB.  This  ia  tbe  femoral  ring,  the  orifice  of  the 
ft; moral  canal. 

FemoiiiJ  ring. — After  tbe  removal  of  the  peritonenm,  thiFi  opening  is  not 
at  first  dintinctly  discernible,  being  covered  with  the  laminated  membraua 
(Bubseroua)  which  iutervenes  between  the  poritononm  and  the  walla  of  the 
abdomen.      That  part  of  the  membrane  which  covers  the  ring  was  found  by 

*  The  word  "  eribrirnrm"  being  applied  la  tbii  part  ss  well  is  t^  the  lairer  n(  the 
snfierficiHl  fnecis  atrctched  acrtisH  the  aaplienons  o^i^iiing,  the  i«o  atructurefl  are  djs- 
tiBgniahed  in  tbu  followiug  laiinner  :— the  former  is  known  a»  1  he  cribriform  portiou  of 
the  sUeatli  of  the  ve*Mls,  wtile  to  the  lalltr  le  aeBigneii  tlie  name  of  criliriform  fmoia. 

i~  Suuie  nnntoiuihty  detfril'e  tLe  ihenth  of  the  vcsfele  as  eonttriQed  dirwn  from  tbe 
niembtQiieH  in  tlie  alxloniLn,  while  othtre  re[:ard  it  as  an  emanalii>n  from  tbe  fnscin  of  the 
Ihigh,  but  caalinuone  with  the  nlidominal  fHSciio.  A»  ihia  iliiTerenCB  in  tlio  mnoncr  of 
viewing  the  structure  in  question  ilors  not  alter  tbe  Tsctg  ia  aiij  (ray,  it  is  quite  iniiuslerial 
which  of  the  modes  of  dcecriptina  is  ouopLed.  ^ 
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Cloquei  to  posaoia  in  aome  Ckses  considerable  deasity  ;  aii<t,  from  bnog 
tha  ouly  barrier  in  thia  Bituntioti  betwosu  the  nbdomon  and  the  top  of  tbe 
thigh,  it  WHS  named  by  that  observer  the  crural  tcptum  {septum  cmnkV 
But  this  structure  is  uo  more  thau  areol&r  tissue  with  enclosed  fat,  and  n 
forms  oftentitaes  but  a  vary  xtight  partition.  Oo  cloariug  it  awny,  the  ring 
in  displayed  (6g.  34G).  It  is  a  narrow  opeuiag,  UBUnlly  of  sufficient  size  t» 
admit  the  end  of  the  fore  finger  ;  the  size,  however,  varies  in  different 
cases,  and  it  may  be  said  to  increase  as  the  breadth  of  Gimbomnt's  ligaaMnl 
■liminishts,  and  tlio  converge.  It  is  Inrger  in  the  female  tlinn  in  tlie  malo 
body.  On  three  nidos  the  ring  is  bounded  by  very  unyielding  stmctim^ 
In  front  are  the  femoral  arches  ;  behind  ia  the  hip-boiie  covered  by  IIm 
pectiueus  maHcle  and  the  pubio  layer  of  the  fascia  lata  ;  on  the  onter  eidf 
lies  the  external  iliac  veiu,  but  covered  with  its  sheath  ;  and  on  tha  ioner 
aide  are  several  layers  of  fibrous  structure  connected  with  the  pectineal 
line — namely,  Gimbemat's  ligament,  tha  conjoined  tendon  of  tlio  tva 
deeper  abdominal  musoloa,  and  the  faacia  tranfiveraalia,  with  the  deep 
femoral  arch.  The  last-mentioned  structures — those  bounding  the  ring  at 
the  inner  aide — present  respectively  a  more  or  less  sharp  margin  towardi 
the  opening. 

Femoral  ranal. — From  (he  femoral  ring,  which  is  its  orific«,  the  canal 
continues  downwards  buhmd  the  iliac  port  of  t!iu  fascia  lata  (its  falciform 
process),  in  front  of  the  pubio  portion  of  the  (mine  membrane,  and  ends  al 
tbo  luipbeiious  opening.  It  is  rather  less  than  half  an  inch  iu  Jeugtli  ; 
in  its  length  the  canal  varies  a  Itttio  iu  dllTereut  cases. 

Blood- veescln. — Besides  the  femoral  vein,  the  position  of  whicli  has  been 
already  stated,  the  epigastric  artery  is  closely  connected  with  the  ring,  lying 
above  its  onter  side.  It  not  unfreqiioutly  happens  that  the  obturator  art^iy 
dcscouds  into  the  pelvis  at  the  outer  side  of  the  same  opening,  or  imme- 
diately behind  it ;  and  iu  some  rare  casea  that  vessel  turns  over  the  ring  to 
its  inner  side.  Moreover,  an  obturator  vein  has  occasionally  the  same 
course  ;  and  small  branches  of  the  epigastric  artery  will  bo  geuemUy  found 
ramifyuig  on  the  posterior  as[]ect  of  Gimbemat's  ligament.  In  the  male 
body,  the  spermatic  vessels  are  separated  from  the  canal  only  by  the  feiuaral 
arch. 

To  the  foregoing  account  of  the  anatomical  arrangement  of  the  parU  con- 
cerned in  femoml  hernia,  may  bo  added  certain  measurements,   Hbowitig  the 
fdiatances  of  some  of  the  most  importAnt  from  a  given  point.      They  an 
copied  from  the  work  of  Sir  A.  Cooper  :  * — 


'  l  5)  inoht 


From  lliB  s^mphjius  pabis  to  the  anterior  spine  of} 

tbe  ilium 
From  same  puint  to  tbe  tuijclle  at  tbe  iliac  reia        .  £} 
,,         tu  tbe  DrigJFi  uf  the  qii^iititHc  ftrltry  .  3 
„  to  the  [uiiidle  of  tlie  luoal^  edge  |    o* 

of  tbe  fiiicm  lata (     ' 

„        to  tbe  midiHn  nf  the  femoral  ring  ■    ."J 


G    ipohee. 
23       .. 
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De*etHt  of  the  }itrnitt When  a  femoral  hernia  ia  being  formed, 

protruded  [mrt  is  at  first  vertical  in  its  course  ;  but  at  the  lower  tnd 
the  csual,  after  the  passnge  of  about  Lilf  an  inch,  it  undei^^oes  a  change 
of  direction,  bending  forward  at  the  saphenous  opening  :  snd,  aa  it 
increaies  in  eiie,  it  ascends  over  the  iliac  part  of  the  faacia  lata  and  the 
femoral  arch.  The  hernia  thus  turns  round  those  structuros,  passing 
*  On  Crural  Hernia,  p.  G. 
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behind  them  to  their  tnteiior  Burfiice.  Witliiu  the  canal  the  hernia  is 
■verj  sinall,  boiTig  coustricted  by  the  unyielding  atnictures  which  form 
that  passage  ;  but  when  it  has  passed  beyond  the  saphenous  opening,  it 
enlarges  iu  the  loose  fatty  layers  of  the  groiu  ;  and,  ax  the  tvimour 
iacreases,  it  extends  outwards  in  the  groin  towards  the  iliac  spina  of  Lhn 
hip-bone.      Hence  its  greAtcet  diameter  is  trsQsverse. 


Fig.   T12.— ViSW  OF   THE   RELAtOB  OF  Fig.   712. 

TRI    TlSSEI.S     Ot    TBI     GHUIK    TO   A 

FEMnRji.    Hemu,   bo.    (from   K. 
QdbIu).     J 

In  the  npper  part  of  tte  figure  a 
portion  of  the  flat  nmactea  of  tho 
Bbd^men  hu  bceo  removed,  illeplnjiD); 
in  jpnrt  the  traDHvernaUB  fiL^cta  sjid 
[leritoneal  iininp  of  tlie  nhdoiufn  ;  111 
the  lower  tbe  faida  lata  of  the  thigh  is 
in  |jarC  removed  and  the  tiieath  of  the 
femoral  veiseln  oi'enei)  :  the  sso  of  the 
femoml  heroiid  tumour  has  sIbd  been 
o[iened. 

If,  anterior  anperior  spinons  prooeas 
of  the  ilium  ;  b,  afioncurorsis  of  t^ie  ex- 
tema!  oblii^ue  niuacEs  above  the  c-i(er- 
onl  inguinal  a|iertHre  ;  c,  the  abiijmi- 
onl  peritoneum  and  fascia  trana- 
vursnlia  ;  d,  the  iliaa  portion  of  Ilia 
fiitt-la  lata  near  tlB  eapheaic  opening  ; 
e,  sne  oS  a  femoral  iieraia ;  1,  poiota 
to  the  femoral  nrterj  ;  2,  femora!  vein 
at  the  plaee  xhere  it  ia  joined  hj  the 
aapheniavein  ;  3,  epigastrio  artery  am! 
vt'm  pasiiing  up  towards  the  baL'k  of 
the  rectus  raunele  ;  +,  placed  upon 
Ihc  npper  part  ot  the  femoral  rein 
eloae  below  the  common  trunk  of  the 

•pigutric  and  an  alierrant  obturator  arieij  ;  the  ialter  art«rj  ie  seen  in 
dMe  to  the  vein  and  betneeu  it  and  the  neck  of  the  hernia!  liiiaour. 


thia  cose  ba  pass 


CoveTh\g)  of  the  Aertiio. — The  sac  which  is  pushed  before  the  protruded 
Tiaciig,  is  derived  from  the  external  fossa  of  the  peritonoiun  ;  except,  how- 
GTcr,  when  the  cord  of  the  obliterated  umbilical  artery  is  placed  outside  its 
ordinary  position,  in  which  cose  the  serous  membrane  fiu'iiiahes  the  sac 
from  itfl  internal  fossa.  After  the  sac,  tlie  hernia  carriea  before  it  the  sub- 
serous membrana  (septum  oriirala  of  CI<KjUet),  which  covers  the  femorftl 
ring,  and  likewise  an  elongation  from  the  sheath  of  the  femoral  vesseK 
These  two  structures  combined  constitute  a  single  very  thin  corcring, 
known  as  the  fasciit  propria  of  the  hernia  (Cotiper).  It  sometimes  hap|>ens 
tliat  the  hernia  is  protruded  through  an  opening  in  the  shetth,  which  there- 
fore in  that  event  does  not  contribute  to  form  the  fascia  propria. 

Diaipwgis. — Passing  over  the  general  symptoms  of  abdominal  hemini  and 
the  means  of  forming  the  diagnosis  l>etn'een  a  hernia  and  several  other  dis- 
eases with  which  it  is  liable  to  be  confounded, — subjects  which  fall  witbin 
the  iirovicce  of  treatixes  on  practical  surgery, — the  observations  to  be  mule 
in  this  place  may  be  limited  to  the  aniitomical  circumstances  which  charac- 
teri'ie  femoral  hernia,  and  serve  to  distinguish  it  from  the  inguinal  form  of 
the  complaint.  When  the  inguinal  heniia  descends  to  the  scrotum  or  to 
the  labium  podeadi,  and  when  the  femoral  hernia  extends  some  distaniM 
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ontwftriia  in  tlie  groin,  no  error  in  dingnnsiB  is  likely  to  Arise.  It  U  only  in 
distinguiKbing  between  a  bubonocele  and  a  femoral  hernia  of  inodM^M  mm 
that  a  difGcuIty  occuta.  The  poeitiou  of  the  Temoral  heroi&  ia,  in  inoit 
cases,  characteristic.  The  tumour  is  upon  the  thigli,  and  a  naiToirad  put, 
or  necV.  may  be  felt  unkiug  into  the  thigh  near  its  middle.  Beaidoa,  Om 
femoral  arch  is  usually  to  be  triLCeil  alK>ve  this  hernia,  while  tb&t  buvt  k 
lower  than  the  mass  of  a  tumour  loilged  in  the  inguinal  ouud.  At  the 
Bamo  tima  the  iDgiiinal  tumour  coTers  the  fumoral  arcli,  and  cannol  be 
withdrawn  from  it  like  a  femoral  hernia,  when  it  has  turned  over  that  eoti. 
Some  asnintance  will  be  gained,  iu  a  doubtful  case,  from  the  greater  facility 
with  which  the  tumour  emerging  at  the  saphenous  opening  admits  of  beisi 
circumscribed,  in  comparison  with  the  bubonocele,  which  is  bound  down  by 
a  more  rcBiRtent  structure — the  aponeiuroais  of  the  external  oblique  mosd^ 
Uther  practical  applicationa  of  the  foregoing  anatomical  obaarVBtions  cam* 
now  to  be  coasidered. 

Tlu  Idxia. — During  the  efforts  of  tho  surgeon  to  replace  the  hernia,  iht 
thigh  is  to  be  flexed  upon  the  abdomen  and  inclined  inwards,  with  a  linr 
to  relax  the  femoral  arch  ;  tho  tumour  in,  if  necessary,  to  be  withdtasa 
from  over  tin  arch,  and  the  pressure  on  it  is  to  be  directed  bookwaiila  tuts 
the  thigh. 

The  openition. — The  replacement  of  the  heruia  by  the  meana  jast  adv^ttd 
to  being  found  impracticable,  an  operation  is  uudertaki^n  with,  the  viewrf 
dividing  the  femoral  canal  (or  some  part  of  il),  thereby  widening  the  ipaM 
through  which  the  protrudiug  vL^cus  is  to  he  restored  to  the  abdomea,  tr 
with  the  view  of  relieving  strangulation  when  the  restoratioS.  of  the  part  ii 
not  possible  or  not  det-irable.  Tuasmuch  as  the  maiiiier  of  conducting  tba 
operation  ohicHy  depends  on  the  place  at  which  the  coiiBtricting  atructnin 
are  to  be  cut  into,  it  will  be  convenient  in  the  first  instance  to  determine 
tbia  p(<int  ;  and  with  this  object  wo  shall  inquire  into  the  practicability  and 
safety  of  making  iuci^iions  into  the  femoral  canal  at  different  poiuta  of  its 
circumfi^rence.  As  the  hernia  rests  upon  the  pelvis,  the  posterior  part  of 
the  cannl  may  at  once  be  excluded  from  consideration  ;  so  likewiao  may  its 
outer  side  on  account  of  the  position  of  the  fomoral  vein,  and  also  tlie  unt«r 
part  of  its  anterior  boundary,  becaufe  of  the  presence  of  the  epigasbic 
artery  iu  this  direction.  There  remaiuA  only  the  inner  boundary  with  the 
contiguous  part  of  the  anterior  one,  and  through  any  point  of  this  portion 
of  the  ring  or  cauol  an  incision  of  the  required  extent  (always  a  very  chnrt 
one)  can  be  made  without  dttn(,-er  in  noarly  all  cases.  The  sources  of  danger 
are  only  oocaaional  ;  for  the  urinary  bladder,  when  largely  distended,  and 
tho  obturator  artery  when  it  turns  over  the  femoral  ring — a  very  udiuujU 
course — are  the  only  parts  at  the  inuer  side  of  the  hernia  liable  to  ho 
injured  ;  while  the  last-named  vessel,  when  it  follows  the  course  just  refcrrpd 
to,  and  in  the  wale  the  spermatic  cord,  are  the  structures  in  peril  when  tha^' 
anterior  boundary  of  the  canal  is  cut  into  towards  tho  inner  eide  of  th^H 
hernia  (see  p,  024  and  fig.  291),  ^H 

Returuiug  now  to  the  wteps  of  the  operation  : — After  it  has  been  ascer- 
tained that  the  urinary  bladder  is  not  distended,  the  skin  is  to  be  divided 
by  a  Biiigle  vertical  inciaion  made  on  the  iuner  part  of  the  tnmour,  and 
extending  over  the  crural  arch.  When  the  auboutaneous  fat  (the  thicknei* 
of  which  is  very  various  in  different  persons)  is  cut  through,  a  small  blood- 
veHsel  or  two  are  divided,  and  seme  lymphatic  glands  may  bo  met  with.  ' 
The  hicaioirhage  from  the  blood-vessela  ncldom  requires  any  meftns  to 
teetfHtn   Ik  J    but   the   glands,   if  enUrged,   retard   the   operation   in    sotne 


M 


ilegree.  The  fascia  proprin  of  the  hemitt,  which  suoceeda  to  the  aab' 
cutaneous  fit,  ia  distiDguished  b;^  >tB  membrnaous  appuarance  and  the 
absence  of  fat.  It  is  very  thin,  and  oaution  ia  reiiuired  in  cutting  through 
it,  as  the  peritoneiU  «ic  ia  immediately  beaeiith  :  the  tiro  membranes  are 
iuileed  in  contact,  e:(cept  in  certain  caat'a  to  be  presoutly  noliced.  A  Hat 
director  is  now  to  be  iusiuuatsd  betwuea  the  hernial  sac  and  the  inni^t  aide 
of  the  femoral  canal,  space  for  the  iustrumeut  being  g^iined  by  presHiug  its 
smooth  surface  agiunst  the  neck  of  the  hernia.  On  the  groove  of  t)ie  director 
■o  introduced,  or  under  the  guidance  of  the  fore  finger  of  the  loft  hand  if  the 
UKo  of  the  director  should  be  diapeuaed  with,  the  probe-pointed  bistoury  is 
pHSaed  through  the  caual,  and  the  dense  hbrous  iitructure  of  which  it 
couaiats  is  divided,  the  edge  of  the  knife  being  turned  upwarda  and  in- 
wards, or  directly  upwards.  By  the  former  plan  of  relieving  the  atricture, 
the  parts  divided  are  the  following,  ~~viz. ,  the  falciform  process  of  the  fuacia 
lata  and  the  atructurea  fixed  to  the  pectineal  line  of  the  pubes,  namely, 
Ginibemat'a  ligament,  and,  it  may  be,  the  tendon  of  the  two  deep  abdominal 
muscles,  with  the  fascia  t ran sversalis,  and  the  inner  end  of  the  deep  femoral 
arch  ;  while  if  the  incision  be  directed  upwarda,  the  faldform  procesa  of  the 
fascia  lata  and  the  two  femorid  arclica  are  divided.  The  opening  being 
sufficiently  dilated,  the  protruded  part  is  restored  to  the  abdomen  as  with 
the  tazia. 

But  it  may  be  found  necessary  to  lay  open  the  heruial  uc  in  order  to 
eiauiiue  its  oontents,  or  in  order  to  relieve  the  impediment  to  the  return  of 
the  hernia  if  that  ahould  happen  to  reside  in  the  neck  of  the  sac  itself.  In 
this  ciL-so  it  will  probably  be  roijuired  to  add  to  the  vertical  incision  already 
made  through  the  integuments  and  superficial  fascia,  auothcr  dirFcted  out- 
wards over  the  tumour,  and  parallel  with  the  femorul  arch.  Such  additional 
incision  is  readily  made,  by  passing  the  scalpel  beneath  the  integument  and 
fat,  and  cutting  outwards  after  the  skin  has  been  pierced  with  the  point  of 
the  kuile.  The  goo  being  now  opened,  the  hernia  knife  ia  used  at  the  inner 
aide  of  its  neck,  while  the  bowel  ia  guarded  with  the  left  baud.  During  the 
restoration  of  the  protruded  parts,  some  advantage  will  be  gained  if  the 
edges  of  the  dirided  sac  should  be  held  down  with  a  pair  or  two  of  foroops 
in  the  linnds  of  an  assistitut. 

In  the  foregoing  ob-ervationn,  it  has  been  stated  that  the  fuaeia  propria 
is  in  contact  with  the  sac  of  the  hetuia,  except  in  certain  cases.  The 
exception  is  afforded  by  the  interposition  of  fat,  and  sometimes  in  consider' 
able  quantity.  The  adipose  subst.tnco  is  deposited  in  the  subserous  mem- 
brane ;  it  has  the  peculiarity  of  resembling  the  f»t  lodged  in  the  omentum, 
and  it  is  occasiiinaUy  studded  with  small  cysts,  cont-iining  a  serous  fluid. 
The  hernia  will  be  most  readily  found  in  such  circumstances  behind  the 
inner  part  of  Che  adventitious  substance  ;  which  should  be  turned  outwarda 
from  the  inner  sidc^  or  out  through. 


nL-^THE  PERIN^^UM  AND  ISOHIO-RECTAL  REGION. 

A  connected  view  of  the  structures  which  occupy  the  outlet  of  the  pelvis 
becomes  necessary,  in  cousequcnce  of  the  important  surgical  opemtioris  occa- 
sioualty  performed  ou  the  jjeoi to-urinary  organ;  and  the  rectum,  which  are 
oontaineil  in  that  part.  In  the  examination  of  these  structures,  which  it  is 
proposed  to  make  in  this  place,  attention  will  be  confined  to  the  male  body. 

The  hip-bones  as  they  bound  the   outlet  of  the  pelvis  are   alr«adjf 


loss 
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Bufficieotlj  describsd  (p.  <JT).  The  anterior  portion  of  the  space,  which^ 
appropriated  to  the  urethra  aad  the  penis,  is  nnmeil  the  perimcum. 
part  is  tri^uguliir,  the  eidus  being  forutud  by  tha  sides  of  the  pabjc  tiA 
meeting  at  the  ayiupliysig  pubis,  while  h  lino  extended  betwen  tho  tw» 
ischial  tulierosities  represents  the  hose  of  the  triangle.  In  well-formed  bodis 
the  three  aides  of  the  space  are  equal  in  length  ;  but  cases  occur  in  irliich, 
by  tlie  nppronimalion  of  the  iachiatic  tuberosities,  the  bane  is  OArrovcd  : 
and  we  may  anticipate  the  practical  apj)1icatii>u  of  the  anatomical  Cuts  h 
far  as  to  state  here,  that  Ihi^  circumstance  exercises  a  muteri&l  ia0ueti«eca 
the  operation  of  lithotomy,  inasmuch  aa  Ibe  incisions  required  in  tbxt 
operation,  insteiid  of  being  oblique  in  their  direction,  must,  in  Buoh  cireoni' 
stancee,  be  made  more  nearly  straight  bac1(wardE. 

Ttiat  portion  of  the  outlet  of  the  pelvis  which  lies  behind  the  pcriniiniii 
may  he  named  the  ischio-rectal  region.  It  contains  the  end  of  the  rectom ; 
and  it  ia  defined  by  the  iaoliinl  tuberoaitiea,  the  coooyi,  and  the  grsl 
gluteal  muscles.  We  ihnll  now  proceed  to  the  detailed  exaiuiaation  of  the 
two  portf  tiiua  ninpped  out 

The  sliin  of  the  perin(z-um  continued  from  the  scrotum,  and  partafaing  of 
the  characters  it  has  on  that  part,  ia  dark -coloured,  thin,  and  eiteiuiblc, 
loosely  coniieeted  with  the  subjacent  textures,  and  in  the  male  body  ntuddMl 
with  crisp  haira.  Around  the  anuH,  it  is  thrown  into  folJs,  which  an 
uecessaiy  to  allow  the  extension  of  the  orifice  of  the  bowel,  during  tlie 
passage  of  masees  of  fiecal  matter  ;  and  along  the  middle  of  the  perinKUB 
tha  median  riilge  or  raphe  of  the  scrotum  is  continued  backwards  to  th( 
.luufl.    By  this  mark  upon  the  skin,  the  large  triangle  in  which  is  compritB^ 

Fig.  713. 


Fig,  71S. — SuPKEFicitL  DissEcrioir  or  tbb  Pertssdm  and  fart  or  tbe  Thmbs. 

a,  Bo[ierEeinil  faacin;  fi,  accelemtor  urinic ;  c.  erector  penis;  d,  tmuevttsiis  perinmi ;  t, 
upper  point  of  sphincter  sui  ;  /,  the  Gilgc  of  the  glutens  maiixuos  ;  1,  auperGdal  pcriM^ 
art>  '■erGdal  perineal  nerve. 
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the  whole  perimeum,  U  Bubdividod  into  two  equal  parts.  To  one  of  these 
Biualler  spaces  the  operationis  nsually  performed  fur  gAiuing  access  to  the 
uriDarj  blaijdar  are  for  the  most  part  rustriuteJ.  The  skin  of  the  pariciieuiD 
ia  provided  with  □uuierouit  sebnceous  fotlicle.t. 

From  the  miiscloa  of  tho  porinaium  the  skin  U  separated  by  areolar  tissue 
and  fat,  eicupt  in  tho  naighboiirhood  of  tho  anus,  where  the  Hphinctor  of 
the  bowel  is  immodiataly  in  contact  with  the  iategumont.  The  deeper  port 
of  the  ffttty  BuboutaaeouB  membrauo, — the  eiipcrjirinl  fascia  (p.  259), — 
tnkin)^  on  a,  fibroua  appcamnce,  has,  in  a  great  measure,  the  fame  arrange- 
ment  and  charncteTs  as  the  oorresponding  structure  of  tho  groin.  With  that 
membrane  tlie  layer  is  contiutioiia  in  front  through  the  scrotum,  but  at 
other  points  it  19  conGDeJ  to  the  perinceum,  being  Bxed  laterally  to  the 
sides  of  the  pubic  arch,  while  it  is  contiuued  pofitoriorly,  beneath  the 
sphincter  am  and  in  front  of  the  rectum,  into  the  deep  periueal  fascia. 
It  is  in  consequence  of  these  connections  of  the  superlicial  fiiaci-s  that 
abscaues  do  not  attain  a  large  size  in  tbti  perineum,  and  that  urine  effnaed 
in  consequence  of  rupture  of  the  nrethra  docs  not  extend  backwards  to  the 
rectum  or  outwards  to  the  thigh,  but  ooiitinut^s  forwards,  and,  if  an  outlet 
for  its  escape  should  not  be  afforded  by  the  surgeon,  reaches  sucoesnivcly 
the  scrotum,  the  penis,  and  tho  gruin  above  Pouj'avt's  ligiiment.  In  eilronie 
cases  the  Bitrnvasuled  fluid  would  spread  from  the  position  last  mentioned 
over  tho  anterior  pnrt  of  the  abdomen  ami  even  to  the  thorax,  its  cxti'iision 
downwards  to  the  thigh  being  restraiued  by  the  attachment  of  the  auper- 
ficial  Ciscia  along  the  fold  of  the  groin. 

Kg.  7H. 


Pig.  7H.— DiBPKH  DiBSBCnoH  or  Tni  PhRiKSim. 

The  perinral  nmutes  bnre  bcea  removed  and  s'so  tbe  ht  in  tlie  l«]iin-rFctal  faHil ;  a, 
gaperlicial  fiacia ;  b,  UMeleratur  arlnce ;  r.  eras  penis  ;  d,  the  bulb  ;  e,  [riangulnr  liga- 
ment gftlie  urethra  ;  /.  levator  sni  ;  17,  ■phincter  ;  A,  tnhernalty  of  the  iaehinui  ;  I,  fluti^us 
msiiiQUS ;  *,  Cjwper'i  gland  iif  Ih?  Ifft  liJo  ;  1,  pU'lic  nrtcry  ;  '2,  superficial  l^eriaeai 
srtcr;  and  nerve.  The  lureriar  httmorrhoidal  arteries  and  tlu  arterj  of  the  bolb  are 
likewise  sbowa. 


lOU  SUBOtCAL  ANATOMY  OP  THE  rF.Rl  NjELTM. 

The  nuisfht  brought  iato  view  by  the  ramoTnl  of  the  Bopcrficial  £uciii  xre. 
on  each  side,  the  acceler.itor  urinfo,  erector  peuis,  aod  tmasversua  petiuxi. 
Between  these  miisclea  in  a,  depression,  in  which  uccets  lu&y  bs  giuaet)  to  liie 
membranous  pnrt  of  the  iirotlira,  nitliout  wouuding  the  erectile  tissoa  of 
the  peiiia, — -vii,,  the  corpus  Bpongiosum  urethne  with  its  bulboni  eiiIu-,-«- 
metil  on  the  one  hand,  aud  the  orus  of  the  carpus  careruijsuni  on  the  othtr, 
covered  reapectircly  by  the  nccelorator  iiiiuie  uud  the  erector  penis.  AI<id^ 
this  depression  is  ploceil  the  siiperficaal  artery  of  the  pprinioum,  with  ih" 
Rocinnpnnying  nerve,  and  the  tranavonse  artery  crosses  behind  it  ;  »i  llj* 
bottom  of  the  deprest-ion,  iiftcr  the  iiiiisciilitr  Btruoture  faaa  been  turwd 
aside,  the  deep  perineal  fascia  is  met  with. 

The  last-named  membrane,  ileep  perineal  or  siil'p^Aic  fascia  (p.  260),  filli 
the  upper  part  of  the  subpubic  arcii,  and  is  therefore  necessarily  tri&n^Ur 
in  shape.  It  connLits  of  two  laniinoe  of  fibrous  membrane,  the  anterior 
being  muclt  the  more  fibrous  of  the  two.  The  i&yurs  are  separnted  hjr  u 
interval,  in  irhioh  the  constrictor  muscle  of  the  urethra  (p.  265)  is  lodged, 
together  with  Conper's  glands  and  the  arteries  of  the  bulb,  as  well  m  the 
pudic  arteries  and  nerves  for  a,  short  apace.  Where  it  is  perforated  by  xhe 
membranous  portion  of  the  urethrn,  the  fore  part  of  the  deep  perineal  fsacia 
is  conliuuuua  with  the  hbroua  covur  of  the  bulb  and  corpus  apongioma 
iirethriD,  ho  that  the  fascia  does  uot  present  a  defined  edge  to  the  tab* 
which  piLHsea  tbrou^'h  it.  The  posterior  layer  is  connected  with  the  eapaal* 
of  the  prostate  gland. 

The  anterior  of  the  tno  latere  constituting  the  deep  perlnod  tucia,  U  the  ttiw- 
lure  reuogiiiiwd  by  most  anatotiiical  writern  as  forming  the  Inaitgular  Uijaamtt  of  At 
imthrii.  (See  espteiaily  Camper,  Demonstnit ion os  .^natomicn  Patholog'iciB.)  Itti 
pierucil  \<y  the  urethra,  and  il  aloau  iatcrfcrea  nith  the  passage  of  iiutrumcDta  along 
the  canal. 

The  structure  next  met  with  in  examining  the  perinicum  is  the  leratOT 
ani  (its  fore  part),  and  immediately  nnJer  that  muacle  is  the  prostate^  Of 
this  gland  it  is  here  necessary  only  to  state,  as  material  to  the  present  ob- 
ject, that  placed  before  the  neck  of  the  bladder  (when  the  perineum  is  ia 
the  position  required  for  the  performance  of  lithotomy),  around  the  urethra, 
behind  nnd  below  the  arch  of  the  pubes,  and  aliore  the  rectum,  the  prostate  i* 
supported  by  the  levator  ani  and  the  pelvic  fsacia, — the  latter  liesuvndins 
from  the  pubes  on  its  upper  surface.  It  is  iuvuKted  with  a  iibrouti  covering, 
and  on  this  account  the  outer  surface  does  not  readily  yield  to  a  cutting 
iustniment,  whitu  the  proper  substance  of  the  gland  may  bo  iDciaed  with 
comparntivo  facility.  From  the  increase  of  its  breadth  towanla  the  lo««i 
RUrfocu,  it  follnwH  that  the  greatest  extent  of  incision  from  the  urethia, 
without  wholly  dividing  the  gland,  would  be  made  in  a  direction  ontwanb 
and  bocli  wards. 

The  examination  of  the  prostate  by  the  surgeon  is  ma^Je  through  the 
rectum.  It  ia  only  through  the  gut  that  it  can  be  felt.  When  the  gland 
is  enlarged,  as  it  commonly  is  in  ^ed  persona,  the  urethra  ia  raised  abora 
its  natural  level  nnd  elongated.  But  the  augmentation  of  sii^  may  \m 
partial,  affecting  onu  lateral  lobe  (a  rare  occurrence),  and  then  the  urethra 
is  inclined  to  ooo  side  ;  or  the  middle  and  posterior  part  or  middle  loho , 
may  be  projected  upwards  at  the  orifice  of  the  uretlira,  so  m  even  to  ofc- 
struct  the  escape  of  urine  from  the  bloildor.  In  this  lost  case  the  jioiiil  of 
the  instrument  passed  along  the  urethra,  mu.«t  be  inclined  upwanln  more 
than  '  '"id  in  the  healthy  condition  of  the  parts,  in  order  that   it  may 
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b«  made  to  enter  the  bUdJer  over  the  projactioa  referred  to.     The  part  of 

the  urethra  encircled  hy  the  prostnte  admits  of  conKiilenihle  dilatation.  For 
the  position  of  the  Bemiiial  and  other  openlngH  iuto  it,  reference  may  bo 
made  to  tho  dQscrijjtion  of  the  cbuhI  lit  page  Olil. 

Behind  the  prostate  tho  neck  of  the  uriimry  bladder  preaents  itself.  Here 
the  bladder  is  bound  to  the  pubca  at  its  upper  part  by  tho  pelvio  faacia,  tho 
bonds  of  which   are   named    its   tuilorior   ligauieutn.      Ijitorally  tlie   faiiaiu 


Fig.  71.^. 


Fig.  715. — Thb  BoiiE3  or  tue  flnsPDato  Anon 
WITH  THE  Anterior  Paht  or  tag  LIeei' 
Perineal  Pascu. 

In  cnnse<|uenr»  of  tLu  connesUun  bstircfn  the 
fucia  nnd  the  fibrous  cnv^iing  of  the  bulb  baviog 
beeD  cut,  tb«  i>ikSB.igp  for  the  urethm  npppars  as  h 
hole.  1,  pabei  near  tlie  aymphyiia,  2,  hip-bouo 
oIoH  to  ita  tub«ra»it;' ;  3,  deep  perineal  fucia— 
iU  anterior  aatftce. 


reaohei  the  organ  in  (Question  over  the  Bide 
of  the  prostate  ;  and  an  elongation  from 
the  sitme  membraoe  extends  from  side  to 
side  between  the  bladdtrr  imd  the  rectum, 
after  inventing  the  reaiculie  seminalea  and 
vosn  deferentia, 

Toriiiiig  attention  in  the  next  place  to  the  rtclittn,  which  occupies  the 
irre^nliirly-shaped  space  behind  the  perinmum,  we  ehnll  recall  a  few  pnrti- 
culara  respectiog  it,  The  lowest  or  third  division  of  the  bowol,  which 
meaaares  about  an  inch  and  a  half  in  leugrth,  is  directed  obliquely  back- 


Pig-  718. 


Pig.    7111.— The    Feivio 

ViSCEKA     (.l-    THE    MaMI 

a**»    ON     TBB      Left 

811>K. 

1,  llifl  l>{]djor  tb0  pnbes 
«*wn  tbrougb  i  2,  oor- 
pDi  caTerDotuia  peuii;  2*, 
corpDi  Bpongioium ;  3, 
prostate  gUnd  with  a 
partiou  of  the  leTotor  oni 
ciircring  iln  fore  part  ;  i, 
iirintiry  bladder ;  6,  in- 
teBtinain  reclnm  ;  6,  deap 
perineal  bscla — its  two 
layers  ;  7,  cnl  eiige  of  the 
pelcic  faada  extend  I  Dg 
from  Ibe  pubes  to  tbe 
back  part  of  the  proatate; 
8,  TM  dfferons  ;  8',  vesi- 
enta  semiualJs  ;  9,  aretor. 
Tbe  jaggod  ent  edge  of  tbe 
peritoneum  is  s«ea  pHaaLug 
orfr  Ibe  bladder  and  rec- 
tam. 


wards  Efom  tbe  fore  part  of  the  prostate  to  tho  aniu  ;  ani  as  at  the  aamo 
time  the  uretlin  here  inclines  forwards  with  the  penis,  tbe  fipacB  betwec-- 
the  two  wiiieos  towards  tho  surface  of  the  parin»um.      Into  this  spact 
bulb  of  the  corpus  HpougioBum  drops  down,  oeoupfing  it  more  a 


1042 


SURGICAL  ANATOMV   OF  THE  PERIS.fillSL 


acooriUog  as  tho  ereotila  tUsiio  is  mare  or  lata  distended.  The  part  o(  Uta 
rectiiTii  now  under  conaidemtion  narrows  to  its  end  under  ttu  taflaeaoe  of 
the  sphincters.  It  ii  supported  by  the  levatoraa  aui,  wUioIi  »r«  fixed  to  itj 
HiJea,  and  by  the  pelvic  fuacia  on  the  inner  surf^ica  of  thoie  mosolt^ 

From  this,  Ita  aliortest  and  uarrowoat  p^trt,  the  iutastine  awMeps  into  ttw 
hollow  of  t!ia  aacnim,  wiiJeuiug  couaiJerablj  at  tha  same  time  s^  »s  to  form 
a  largo  poucli.  Thia  part,  which  is  knowu  as  the  sncimd  division  of  ttis 
rectum,  haa  before  it  the  prostate  and  the  urinary  blidder  with  the  seminxl 
vnaicleH,  and  above  thaae  the  tiJclO-Tasioal  pouch  of  the  peritoaounL      Tha 

Fig.  717. 


Pig.  TIT.— The   PaoaiiTi   Omnd  and   Bini  or   i<is   IiLlD^Rn   expoied  la  nil 

Beaidei  the  anp°rGcial  Taseia  and  the  perineal  maiclei,  by  the  remOTil  of  which  the 
■pongj  erectile  tissue  aad  the  crura  peata  were  uacaTerL'il.  the  aiitorior  Ujer  of  tbe  deep 
BperinKj  fiiaciii  «,ia  cut  away  in  the  prcparaliun  for  thia  citetiih.  «nil  thus  the  puJie 
arteries  with  their  bmnoiies  for  the  bnlb,  aod  C'owp-^r'a  glands,  have  been  Kid  bare.  The 
rcctiiiu,  toO|  huviag  heoQ  dissected  from  its  cnaaectiona  and  drawa  baek.  the  pnHlate 
gland,  the  aemirial  vesicTeq,  iind  part  ef  the  miaary  bLidder  ha^  heea  brought  late 
view,  1,  fasoia  lula  ciivaring  the  odduotor  muiolea  of  the  thigh  ;  2,  glutens  maximoi ; 
3,  roetum  ;  4,  oroa  peoja  of  left  aide ;  5,  oorpm  BfiOB^ioBum  arethno  ;  It,  prostate  ;  T, 
resicula  Bfiuinrilia  ouii  vaa  defareua  of  left  side  ;  S,  a  aiuall  part  of  the  nrinnrj  bladder  ; 
9,  right  dgrjil  ai-ttrj,  with  ths  art'Tj  of  the  bulb  and  CnwjBr's  glund  res.tina  a:;iiiigl  the 
iuTitr  layer  of  the  dtup  f«rineiil  fasjia.  The  liiet-uoinied  parts  are  at  cunBirlrtmlile  depth, 
bnt  tha  siic  within  nhich  it  vaa  aeeessary  to  rcatricl  tlie  drawing,  did  out  adnttt  sf  the 
appeaiauoe  of  depth  being  snSieieatly  represented. 

raotura.  and  the  bladder  are  in  cmtact  with  each  other  onlj  in  the  smaU 
trianijnkr  space  interoepted  between  the  semioai  va^aels  and  the  peritonouui ; 
and  in  this  flpace  tho  bladder  mjiy  be  pimcturcd,  in  order  to  evacnatB  its 
contonta.  In  parformiug  the  operation,  the  chief  guide  to  tho  surjeon  ia 
tho  proatate.  The  iiistrnment  ia  to  bo  passed  forwards  into  the  bl.idder 
bi\htnl  thia  gland  ;  bub  care  muat  be  taken  to  regulate  the  diataaca  from 
its  margin,  ao  a?  to  avoifl  wjundiu^  nn  the  oua  hand  the  v-i*a  deferentit 
which  come  into  apposition  ooa  with  another  immiiliatoly  behind  it  ;  and, 
on  the  other  hand,  tha  paritouoiim  where  this  membrane  turua  from  one  of 
the  organs  to  lUe  other.  At  thj  name  tima  it  in  lo  be  remainbcrad,  thftt  b/ 
the  in^li'-    '       ~'  tho  trooar  to  either  aide  the  aeioiaal  reaiclei  would  be 
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endsngare'l.      The  part  of  the  intestioB  now  under  a^Kervation  rests  a^&iuat 

the  conjoineii  levatores  ani,  the  coccyx,  an<l  tUa  socniia. 

The  lower  end  of  the  reutum  recuives  Bniail  arteries  on  eaah  sida  from  the 
piidio  ;  but  iU  prinoipiil  artery  (tha  suporior  haamorrhoiJal,  the  conliuuitioii 
of  the  inferior  meMutoric,  p.  412,)  deacenda  behind  the  organ  and  ends 
in  branches  about  throe  inches  from  the  unuH,  which  enter  the  i;iit  and 
aiiaatouioso  in  loops  oppoFiite  the  internal  epbincter.  The  Toiiin,  like  thoas 
of  the  abdomen  goiiorally,  are  without  TiUvea.  Tlieae  vesaiiU  are  very 
liable  to  enlarge  and  become  variuoee  ;  and  this  condition  is  coostautly 
associated  with  or  even  forms  a  great  part  of  the  diauaac  known  a^ 
hiemorrhoidi. 

luhio-reelal  fassa. — On  each  eide  of  the  rectum  between  it  and  the  ischial 
tuberosity  is  contained  a  conHiJerable  (|Uantity  of  fat,  the  apace  which  it 
occupies  being  named  the  iBchio-rect^  fossa.  This  hollow  extends  back- 
wards &oni  the  perinieum  to  the  great  gluteal  niuKclij  ;  it  is  bounded  on 
the  inner  side  by  tbe  levator  ani  ns  this  muscle  descends  to  support  the 
intestijie,  and  on  tha  opposite  aide  by  tbo  obturator  fa^ci'i  and  uiiucle 
suppo]  ted  by  the  hip-bone.  At  the  outer  side  and  encased  in  a  slie.itb  of 
the  obturator  f^cia  is  the  pudic  artery  with  the  accompnnyini^  vuins  and 
nerve  ;  and  small  offsets  from  thijae  cross  the  fossa  to  supply  the  lower  end 
of  tha  rectum.  The  pudic  artery,  it  will  be  ob-terreil,  in  about  an  inch 
above  the  lower  surface  of  the  tuber  ischii,  and  at  the  same  time,  by  ita 
position  under  that  prominence  of  the  bone,  it  is  protected  from  injury  by 
incisions  directed  backnards  from  the  perinsBum  ;  but  in  front  of  tbi^  part 
(in  the  perinienm  proper),  inasmuch  as  the  vensel  lies  along  the  iuuer 
margin  of  the  subpubic  arch,  it  is  here  liable  to  be  wounded  when  the 
deeper  structures  of  the  perinieum  are  inciaed. 

The  fossa  is  narrowed  as  it  reaches  upwards  into  the  pelvis  ;  such  nar- 
rowing of  the  space  is  the  neceaanry  result  of  tbe  direction  of  tha  levator 
ani,  which  drops  iiiwnrils  from  the  faacia  on  the  side  of  the  pelvis,  and  thus 
limits  tha  fossa  at  its  upper  end. 

LATSRUr    0PBBi,TIOII    OP    UTHOTOUY. 

The  intention  of  tha  operation,  as  it  in  usually  performed,  is  to  remove 
a  ouloulus  from  the  urinary  bladder  by  an  opening  made  through  the 
periniEum  and  the  prostatic  part  of  the  urethra.  The  inciaions  to  attain 
this  end  are  commonly  made  on  tho  loft  half  of  the  perinieum  ;  because 
tliis  aide  is  most  convenient  to  the  right  hanii  of  tha  operator  ;  but  if  tho 
surgeon  should  operate  with  tho  left  hand,  then  the  opposite  (right)  side 
of  the  perinmuin  would  be  most  convenient. 

The  position  at  which  the  perinioum  is  to  be  incised  requires  careful 
consideration.  For  if  the  necessary  iiicisiona  should  be  made  too  near  tbe 
middle  line  of  the  body,  tho  bulbous  enlargement  of  the  corpus  spongiosum 
urethrte  and  tha  rectum  are  liable  to  be  wounded  ;  and  if,  on  the  other 
hatil,  the  perinieum  should  he  divided  towards  its  outer  boundary  (tbe 
pubic  arch),  there  is  a  riak  of  wounding  the  pudic  artery  where  that  vasel 
has  reached  the  inner  edge  of  the  bone.  The  incisions  are  therefore  to  be 
maile  through  the  area  of  the  small  perinienj  space  in  such  manner  as  to 
avoid  both  its  sides.  Again,  as  to  the  length  to  which  tho  several  utruo- 
tnres  are  to  be  incised  7 — The  integument  ami  tho  subcutaneous  fatty  layer 
must  bo  divided  with  freedom,  bucanae,  first,  the  sltin  does  not  admit  of 
dilatation  daring  the  removal  of  the  foreign  body  ;  and,  secoadly,  exten- 
sive incisions  through  the  structures  near  the   surface  facilitate  the  egress 
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of  nriiie,  wbioh,  dftar  tlio  operation,  oontinnea  for  a.  time  to  trickle  bou 
tbo  bladder.  Bvib  tUo  proat!ito  And  the  naolc  of  the  bladder,  on  the  eoB- 
tmry,  aro  to  be  inciswl  only  for  a  amull  eiteut.  The  reoMoaa  for  tUi»  nW 
may  be  atatad  as  follows  :— By  accumiditeJ  experieuce  ia  operatioiii  on  tlic 
living  body,  it  h.is  been  foiiod  tbat  the  strtictures  now  nndor  considenliofl. 
wheu  slightly  out  into,  atlmit  of  dilatntioo,  so  ai  to  allow  the  passage  of  a 
Btoiio  of  considerable  eize,  and  th  it  iio  unfavourable  consequenno  toUowr 
from  the  dilatation.  Moreover,  when  these  parts  are  freely  divided  (cot 
through),  the  results  of  lithotomy  aro  loss  favounible  than  in  the  oppo- 
site circumstances.  The  less  favour.tbis  results  ad7erted  to  nppeu-  Ut  be 
due  to  the  greater  tendency  to  iufiltntion  of  urine  in  the  Bubseroo- 
tissue  of  the  pelvui ;  and  the  occurrence  of  this  calamity  probably  depeiiiJ< 
on  the  fttct  that  when  the  prostate  has  been  fully  cat  through,  tlie 
bladder  is  nt  the  uame  time  divided  beyond  the  ba.se  of  the  glAod,  uii 
the  urine  then  is  liable  to  eacapo  behind  the  pelvic  fascia  (irhicli  it  «iU 
be  remembered  is  connected  nith  both  those  organs  at  their  pLtoe  of 
junction) ;  whereas  if  the  ba^e  of  the  gland  should  be  left  entire,  Ih* 
bladder  beyond  it  is  likewise  nuiojured,  and  the  urine  poaaea  forwardi 
throutjh  tho  eiteni.ol  wound. 

The  steps  of  the  operation  by  which  the  foregoing  general  rules  an  aoD^t 
to  be  carrioil  out  are  tho  following  ; — The  groovod  staff  buviDg  beea  pawd 
into  the  bladder  (and  this  instrument  ought  to  ha  of  a^  large  gixe  •■  tha 
urethra  will  adroit),  and  tho  body  or  the  patient,  as  the  case  may  bo,  having 
been  placed  in  tho  usual  position — by  wliioh  position  the  periuwiiia  ■ 
brought  fully  before  the  operator  with  the  skin  stretched  out — the  first 
iiicifiou  is  begim  about  two  inches  liefore  tho  anus,  n  little  to  the  left  of  thii 
raphe  of  the  skin,  and  from  this  point  it  is  carried  oblii^iiely  backwards  in  t. 
liue  about  midway  between  the  tuber  isohii  and  the  anus,  extoodiog  a  iiilie 
way  behind  the  level  of  the  l:tttor.  Biiring  the  incision,  the  knife  ia  held 
with  its  point  to  the  surface,  and  it  is  made  to  pass  throagh  some  of  the 
Bubcntaneous  fatty  layer  as  well  as  the  skin.  Now,  the  edge  of  the  knife 
is  applied  to  the  bottom  of  the  wound  already  formed,  iu  order  to  exteoil 
it  somewhat  more  deeply  ;  and  the  fore-Gnger  of  the  left  hand  ia  phased  firmly 
along  for  the  purpose  of  separating  the  parts  still  farther,  and  pressing  the  rec- 
tum inwards  aud  backwards  out  of  the  way.  Next,  with  the  same  linger  passed 
deeply  into  the  wound  from  its  middle  and  directed  upwards,  the  positiM) 
of  the  staff  is  aacertained,  and  the  titructiires  still  covering  that  iaptrumenl 
are  divideil  with  alight  touches  of  the  knife, — the  linger  prenaiug  the  while 
against  the  point  at  which  tho  rectum  is  presumed  to  be.  When  the  knife 
has  been  inserted  into  the  groove  of  the  staff  (and  it  reaches  that  instrument 
in  the  niembrnnous  part  of  the  urethra)  it  is  pushed  onwards  through  tlia 
prostatic  portion  of  the  csnal  with  the  edge  turned  to  the  aide  of  tke 
prostate,  outwards,  or,  better,  outwanle  with  an  inclination  backwards. 
The  knifo  being  now  withdrawn,  tho  forefinger  of  tho  left  hand  ii 
passed  along  the  atalf  into  the  bladder.  With  the  finger  the  parts  ate 
dilated,  and  with  it,  after  the  Ntaff  has  been  withdrawn,  the  position  of 
the  atone  ia  determined  and  the  forceps  is  guided  into  the  bladder. 

In  case  the  calculus  is  known  to  be  of  more  than  a  moderate  size,  and  the 
knife  used  ia  narrow,  the  opening  through  the  side  of  the  prostate  may  be 
enlarged  as  the  knife  is  withdrawn,  or  the  same  end  may  be  attained  by 
increasing  the  angle  which  that  instrument,  while  it  ia  being  passed  onwards, 
makes  with  the  outer  part  of  the  staff.  And  if  the  stone  shiiuld  be  of  large 
size,  it  will  be  best  to  notch  likonise  the  opposite  side  of  the  prostate  before 
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the  forceps  ia  inlroducod.  The  mths  measuro  may  he  resoiied  to  ofterwaTj-i 
iboulJ  much  rtiuiatuncB  ba  eipMrieneed  when  the  fireiyn  lioUy  is  being  es- 
tr.icleii.     Liwtly,  this  part  of  the  oporation  (the  oitructLou  of  the  stoue) 

Pig.  TIS, 


Pig.  71s. — View  of  tm  DwTBiBtmoK  o?thi  Ahtsbiks  to  Tn»  VrsoBiii  or  lag  lLlii.ii 
Fsi-na,  IB  SEi<[  tm  the  BuariL  or  Tim  Lxrt  Os  Ihsohisitdu,  &c.  (from  R.  Quainl.  ) 

a,  left  exi£Taa]  obliqae  muBok  of  Ihe  iiliJomcn  divuied  ;  L^  intfrnaJ  ohiique;  c,  traofl. 
vurHiliid  ;  d,  dj  thu  paria  of  the  rcclua  mnscCe  djtjjcd  nod  sepAiat^tl ;  f^  paoa^  toafrnuA 
muwle  Oivideil ;  /,  plsted  on  the  left  nuiicular  suifaM  of  the  Bv."rum,  points  by  ■  line  to 
the  BBcnil  plexus  of  ncnes ;  g,  placed  00  iLc  on  puhie,  unn  through  ■  liltlo  to  the  left  of 
the  BjiDph;»is,  p<iint«  U>  Ifae  diviited  RpcrmtitiE  cord  :  A,  tlie  cat  root  or  thu  crus  peniH  ; 
I,  the  tulb  of  the  urethrB  ;  k,  elllptiral  B|ihinct«T  mi  inuicle  ;  ',  n  portion  vl  the  iEchinio 
near  the  Bpinaaa  proc«E^  lo  whii:h  i^  attach':J  the  ahc'tt  atlcio  aciAtic  iJEnmejit ;  m,  the 
pnrielal  ]keTitoDeum  ;  n,  tlie  npperpart  of  the  nrinarj  bladder  ;  n,  n',  the  li^fl  vuadefereod 
deacending  lowsrde  tbe  Teslcnla  Hminaliti ;  n",  the  left  oreler  ;  0,  the  iotestlnea  1  1,  the 
eotnmoii  ilJKC  it  the  pUce  of  JU  diri^iuD  iota  external  and  iutenial  iliac  aikrlea  ;  2,  left 
cxtcmnl  ilinc  ailerj  ;  3.  inleriial  iliac  ;  t,  uhlJterated  hypoitnetric  artery,  over  which  the 
voB  defcrena  ia  aeen  paaaing,  with  the  Boperior  veaic^nl  artery  l#low  it ;  5,  middle  veajcal 
arl«ry  ;  6,  inferioT  veeical  artfry^  ^^ng  branchea  to  the  bladder,  and  deaccDdiug  en  the 
prortale  glntd  ond  to  the  back  of  the  pobea  ;  7,  piaf ed  on  the  facr«l  plexna,  poinle  to  the 
CiiiniiiOD  trunk  (if  the  pndic  and  iciatin  aileriei  ;  dome  nhoie  7,  the  glateal  artery  ia  aeen 
cnt  abort ;  S,  «eiatic  artery  cut  ihort  as  it  ia  eaciiping  from  the  pelria  ;  9,  placed  on  the 
rectuiUf  points  to  Ibe  pudtc  Tirtery  aa  it  is  aluut  to  pai4  behind  the  apine  of  the  iirchinm  ; 
1'',  on  the  lover  part  of  the  rectum^  |ieiDtB  to  the  itifcripr  birniorThoidal  branche*  ;  9", 
on  the  perinitnni,  imiicalea  the  aoperfieial  perineal  biaochea  ;  9",  placed  on  the  proatalo 
tUnd.  Uiarka  I  he  puilie  atteryaa  it  givca  off  the  Brteriea  of  the  bnib  and  of  the  cruipenii; 
10,  iitoctd  on  tbe  middle  jort  of  the  rectum,  indimtea  the  auptriur  inBaioirhoidal  arteriea 
aa  they  deicead  upeo  that  tiuus. 

■liould  be  conducted  filowlj,  so  aa  gradually  to  dilate  the  parta  withotit  l&ce- 
ratiiig  lliejo  ;  aud  tlie  foiceps  should  be  held  with  its  blades  one  above 
the  other. 

The  StTitctuTta  divided  in  the  Operation. — In  the  first  incUion  tbe  integii- 
mcut  and  the  tiubjaceiit  futty  litycr  axo  diviiiod  ;  aFtorn'arila  a  small  part 


lOli) 


StmOICAL  ANATOMY   OF  THE   PERIK^UM. 


of  the  acct-ler.itor  ui-jtiib,   and  the  tranaveTsiia  poriDici  nith  the 

artery.      Theu   tbe  deep  perineal  fascis  with    the  muBculiu'   fibres 

its  Uyers,   tbe    membranous  part    of    the    urethra,    tbe   prostatic    pttt  d 

ttie    canal,   anJ,   to    a    Bmidl    exteut,   the  prostate  itsulf    are     booowk*^ 

iucised. 

The  Blood-^tssch  :  HkiV  rdaluiii  to  Ihe  ineision», — The  transverve  vrteiyof 
the  perintBum  with,  it  may  be,  the  xtiperdcinl  artery  of  the  perinteinD,  n  tbt 
011I7  arti^ry  ueccasaril;  cut  through  when  the  veiiseU  have  their  Kccaitonul 
arrniigemuut  ;  for  iu  auch  circtmiBtanceB  the  artery  of  the  bulb  is  uot  eCLdur 
gercd  if  the  knife  be  passed  irtto  the  stati  iu  a  direction  obliquely  iipvMdi, 
tbe  artery  being  anterior  to  the  groove  of  thnt  inatriimeut  ;  neither  u 
there  a  libk  of  wotiudiiig  the  piidlc  artery,  uiiIcbs  the  iaaaout 
through  the  deep  parta  (the  prostate  for  iiiBtaiics)  should  be  carried  too 
far  outwards,* 

Eut  in  ■ome  caasB  the  arteries  nudergo  certain  deviations  from  thor 
accustomed  arrangement,  whereby  they  are  rendered  liable  to  be  womuiedin 
the  operation.  Thus,  the  artery  of  the  bulb  when  it  ari»eB,  as  occasional]/ 
happens,  from  the  pudic  near  the  tuber  iscbii,  croeses  thu  line  of  inddon 
made  in  the  operatiou.f  The  arterial  branches  ramifying  on  tbe  prostata  ata 
in  some  inetnncus  enlarged,  and  become  a  Bource  of  hiomorrhage,;  and  tlw 
veins,  too,  on  tlio  surface  of  that  gland,  when  augmented  in  sizo,  may  gin 
rise  to  trcubltsome  bleeding,  §  Latitly,  it  Bhould  be  added  that  the  occa- 
sional artery  (accessory  pudic),  which  takes  the  phice  of  tbe  pudia  whes 
defective,  iuflsmuoh  as  it  lies  on  the  posterior  edge  of  tbe  proHUIe,  might 
be  diridoU  if  the  ghnd  were  cut  through  to  its  base,  &ud  oulj-  in 
event.  II 


For  reference  to  some  mea  in  wbieh 


:h  the  pudio  artery  *■■  divided  id  lithotamy,  sm 

Crowe's  "  Treatiae  on  UHnai  j  Ciilculus,"  p.  !l.     London,  1835. 

+  "The  Aiialomy  of  the  Arterica,"  ic.  hj  R.  Quain,  p.  412,  and  plst«  64|,  figs.  1 
snd  Q.  A  cn^e  in  which  dciith  rcAUtt«d  from  diTitian  of  the  srtery  of  the  bulb  u  ivconlsd 
by  Dr.  Ktrr,  in  the  ''Edinb.  Med.  and  Surg.  Journal,"  July,  18J7,  p,  IfiS. 

t  See  an  euay,  entitled  "Itemarhiioa  ibe  Sources  of  IIiemorrhH^e  after  Litbatomj,"  ta 
Jamea  Spcnce,  in  the  "  Edinburgh  Monthl;  Journal  of  Medical  Scteooe,"  voL  i,  p.  IM' 
18J1.     And  '■  The  Arteries,"  kc.,  by  R.  Qusin,  p.  445.  ' 

S   "The  Arteriea,"  lie.,  hj  R.  Quain,  p.  416,  and  plate  GS,  Gj:  S. 

II  Ibid.  p.  4  j4,  and  ptat«  G3.  An  instance  tn  which  fslal  couscgnenees  resulted  fpis 
the  diviiioB  of  tuch  an  arte r;  has  been  plaeed  on  reeord.  Ste  "Case  of  LiUiutomf 
atteniled  with  Usmotrbst^e,"  bj  J.  Shaw,  in  "The  London  Medical  and  Phniol 
JourDal,"  to!.  W.  p.  3,  with  a  figure.     lls2G. 
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DISSECTIONS. 


TilE  oKject  of  the  fullowing  Btrcclions  is  to  sprvQ  or  n  fhort  aii<l  Bimpla 
guide  for  the  display  of  the  structure  of  the  body  i>y  students  in  dissectiug- 
rnoiun,  tlie  varidus  orgiLua  and  tboir  paita  bting  niuutioued  iu  the  order  iu 
nhicli  they  may  best  b«  ex])0!^?il,  and  Euch  methodii  being  indicated  as  may 
eoable  each  student  to  otituiu  the  greatest  amount  of  information  from  his 
disBectioo,  anil  at  the  same  time  to  prevent  interference  among  the  neigh- 
bouring dissectors  as  much  aa  possible. 


L     GENERAL  MANAGEMENT  OP  TUE  DISSECTIONS. 

1.  Iu  different  Bcboola  varioua  plans  are  pursued  id  the  allotmeiit  ot 
portions  of  the  body  to  dilfereiit  dissectoiB.  According  to  the  method 
here  recommended,  the  »ubjt;ct  is  divided  into  ten  parti,  five  on  each 
side  of  the  body,  which  are  left  in  connection  with  one  another  until  the 
dissection  is  dufliciently  advanced  to  admit  of  their  being  conveniently  sepa- 
rated.  The  boundaries  of  the  parts  are  so  adjusted,  that  by  th«ir  due 
observance  interference  between  the  different  diesectora  may  be  as  much  as 
posnible  avoided. 

2.  In  the  co*o  of  a  male  subject,  a  day  h  recommended  to  be  pet  apart 
at  the  commencement  for  the  diasection  of  the  pcriniEUin.  Thereafter,  and 
in  the  caae  of  a  female  subject,  immediately  on  iti  being  brought  into  the 
room.',  the  aubjeet  is  to  bo  phiced  with  the  fsce  downwards  for  four  days, 
during  which  time  the  posterior  regions  are  to  be  dissected,  in  so  far  as 
within  reach,  in  the  order  afterwards  mentioned  for  each  part.  It  is  then 
to  be  turned  and  laid  upon  its  back,  when  a  dissection  of  the  varioua  parts 
iu  front  is  to  be  ina<le.  The  whole  Jissectiun  is  tuppoaed  to  be  completed 
within  six  weeks, — the  time  Gxiil  by  the  Anatomy  Act. 

3.  The  dissection  of  the  head  ami  neck  and  of  the  limbs  should  be  begun 
at  once  when  the  subject  is  laid  upon  its  face  ;  that  of  the  abdomen  ee  soon 
as  it  is  turned  on  the  back,  and  the  thorax  must  not  be  opened  until  the 
upper  limbs  are  removed.  The  limbs  ought  not  to  be  removed  until  the 
parts  which  connect  them  with  the  trunk  have  been  fully  disBBcted,  and  an 
opportunity  has  been  given  for  the  examination  of  tliB  surgical  anatumy  of 
the  subclavian  artery  and  the  parts  concerned  iu  hernia,  iiy  the  dinaeetors 
of  the  head  and  the  abdomen  ;  all  of  which  may  be  accomplished  before  the 
tenth  day.  The  further  dissection  of  the  several  parts  may  then  precept 
in  accordance  with  the  metiiods  suggested  in  the  apccial  directions. 
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4.  It  is  to  be  observed  that,  althougli  in  the  special  directions  ill 
orgaiiH  moiitioneil  ar«  anpposed  to  be  brought  under  revioir  in  one  iliiirfini' 
it  maf  be  neaossary  for  the  Btinjeot,  iu  orJer  to  obtain  a  full  koowLedgg  ol 
theui,  to  dissect  cjich  of  the  parts  more  than  once.  This  is  espieciallj  tba 
case  with  the  head  and  neck.  It  is  iocumbeut  therefore  upoa  the  ttadcat 
to  make  a  suloction  of  ditTerant  objects  ia  each  dissection,  under  tin 
giiiJaucti  of  the  demonHtrntor,  in  order  that  he  may  progressively  obtain  i 
full  view  of  the  whole. 

6.  TlioBB  students  who  have  not  previously  dissectod,  ore  reooiniiMtidtd 
to  select  the  limbs  for  tlnir  first  and  second  dissections,  after  thoj  ibaU 
have  obtaiueil  a  Bufficiont  kuowled^  of  the  booe^  and  joints  ;  and  for  Hi* 
most  port,  the  junior  studoiits  ought  not,  iu  a  first  or  second  diaMctioa,  to 
attempt  to  oKpoiie  more  than  the  muscles  and  tlie  largest  vessels  and  ocrcw. 
In  their  third  and  subsequent  dissectiona  they  will  gnuJuolIy  coma  to 
a  more  complete  dUplay  of  oU  tlie  pnrtfl. 

0.  In  the  dissection  of  the  limbs,  no  inturferenoo  betweea  the  diasrctors 
of  opposite  sides  can  occur;  but  iii  the  head  and  neck,  thorax  and  abdomen, 
there  is  a  necessity  for  the  iitiideiits  who  are  enga.ged  with  the  pKiii  of 
opposite  piiles  to  act  in  concert.  llie  viscera  must  be  eiamined  bj  Iliem 
together,  and  it  will  frequently  happen  that  tho  diB^ectors  of  only  one  uJe 
can  work  at  the  same  time.  When  such  is  the  cose,  the  one  dissector  should 
give  his  assistance  to  the  other  by  reading  or  otherwise  ;  and  it  will  some- 
times  be  found  advantageous  for  those  having  the  same  partK  of  oppo«t< 
sides  to  make  in  concert  difiereut  kutds  of  diaseetions  on  the  oppoaile  sdet 
of  the  body  ;  as  for  example,  to  dissect  the  muscles  chiefly  on  one  iu<le,  and 
the  vessels  and  nerves  on  the  other,  or  the  orbit  from  above  on  one  ado, 
and  iu  a  lateral  view  on  the  otberj  etc. 


11.    SPECIAL  DIRECTIONS    FOB    THE   DISSECTION    OF 

EACH   PART. 

I. — -Hbaii  and  Neck. 

Tbg  light  and  left  sides  of  this  region  constitute  each  B  part.  Ita  i 
tion  may  occupy  the  full  time,  or  about  sis  weeks  ;  two  hours  or  more  daily 
being  devoted  to  it.  Its  inferior  boundary  eitcuila  from  the  sternum,  along 
the  clavicle,  to  the  acromion  process  ;  and  thence  to  the  spinous  prooeas  of 
the  third  cervical  vertebra.  It  may  be  foimd  impoHsible  to  follow  out  iu 
one  part  the  whole  of  tho  dissections  iiiJicated  below  ;  and  therurore  the 
dissector  ought  rather,  if  his  time  is  limited,  to  make  a  selectiou  for  repeated 
disieclirjiiB,  following,  as  nearly  as  possible,  the  methods  do^oribdd.  Matty 
of  the  xmaller  poiute  of  detail  may  be  passed  over  by  the  junior  titudcuit  : 
and  there  aro  some  which  can  only  be  observed  in  a  favournble  coudition  of 
tlie  subject.  ^_ 

1.  Integument  of  the  Craninm. — ^The  subject  being  placed  with  tho  fa^^f 
(lownwardR,  during  the  first  two  days,  the  scalp  and  the  back  of  the  ne«i^^ 
(to  tho  third  cervical  vertebra)  are  to  be  directed  ;  and  while  this  in  being 
done,  only  one  dissector  should  work  at  a  time.  An  iucisiuu  is  to  be  made 
along  the  middle  line,  from  tiie  spinous  process  of  the  third  cervical  verte- 
bra, forwards  over  the  head,  to  the  root  of  the  no^e,  aii<l  another  from 
immeiliiitL'Iy  behind  the  ear  to  meet  the  Erst  at  the  vertex,  care  being  token 
not  to  cut  deeper  than  through  the  skin.  The  flaps  of  iutegumeut  thna 
marked  out  ar'  '  '  reflected  from  above  dowuwards,  the  posletior  on* 
first. 


EXTEACTION  OF  THE  BRAIN.  lOM 

At  the  back  of  the  neck  the  posterior  and  upper  parts  of  the  trapezina 
and  sterno-maatoid  inusclea  will  be  laid  bare  (pp.  200  and  103)  ;  aud,  be- 
tween these,  a  part  of  the  spliiiiiuii  muscle,  and,  when  the  tcjpszius  is  not 
atroDgly  developed,  a  small  anale  of  the  coioploius  muscle  will  be  brought 
iuto  view.  These  muscbs  are  to  be  left  undivided  at  present.  Ua  the 
poiiterior  part  of  the  cranium  the  stniataro«  tu  be  exainiiiBd  aie  the  occipital 
artery  aud  vein,  and  the  great  occipital  nerve,  Trhich  pivrcea  the  compleiua 
aud  trapezius  muscles  (pp.  351  and  G34)  ;  the  small  oocipit^il  nerve,  which 
poasiiH  upwards  along  the  pi^sterior  border  of  the  tlenio-iuastoid  muscle 
(p.  038)  ;  and,  beneath  these,  the  occipital  part  of  the  occi  pi  to.  frontalis 
muscle  (p.  109),  which  passes  upwards  from  the  superior  curved  line  of  the 
i>ccipital  bono.  Behind  the  ear  are  the  retraheus  auriculam  muscle  aud  the 
posterior  auricular  artery  and  nerve  (pp.  353  and  612);  above  the  eiir 
is  the  attollena  uuriculam  muscle  ;  aud  in  front  of  the  ear  the  attraheni 
auriculam  muscle  cuiiiiecteJ  with  the  attolens,  the  temporal  artery  and  vein, 
the  small  temporal  branch  of  the  third  division  of  the  fifth  nerve,  and  the 
superior  brani^hes  of  the  facial  nerve  (pp.  170,  353,  C12,  and  GOO).  Pasxiiig 
upwards  on  the  forehead,  are  the  frontal  part  of  the  occipi to- frontalis  muficle, 
the  froutid  vein,  the  supraorbitil  and  frontal  aiteries,  and  the  supraorbital 
aud  supra  trochlear  nerves  (pp.  a60  and  597). 

2.  Inttrior  of  the  Craiii>im  and  Brain, — During  the  thiril  and  fourth 
days  the  brain  and  its  membranes  are  to  be  removed  aud  btuilied,  and  the 
interior  of  the  baae  of  the  akull  dissected  to  show  the  siuuees,  blood- vessels, 
and  nerves  ;  aud,  if  there  is  time  (as  may  be  the  cose,  should  the  head  have 
been  previously  opened),  the  orbit  may  be  examined  from  above.  To 
remove  the  calvorium,  the  temporal  apoueuro^?  aud  uppor  part  of  thu 
temporal  muscle  hating  been  diasected,  let  the  scalpel  he  cariied  round  the 
cranium  from  a  point  a  little  above  the  occipital  protuberance,  so  as  to  pa°s 
across  the  foroheail  at  about  an  inch  above  the  orbits  ;  and  having  cleared  a 
email  portion  of  the  bone  on  the  circle  eo  made,  let  the  external  table  of 
the  akuU  bo  sawn  through,  leaving  the  inni:r  table  uudivided.  Let  the 
inner  table  be  cracked  completely  round  by  a  few  smart  strokes  of  the 
chiisel  and  mallet,  and  the  ealvorium  may  then  be  pulled  away  from  the  dura 
mater  which  lines  it.  The  auperficial  aspect  of  the  dura  mater  having  been  ob- 
served, and  the  Bupcrior  longitudinal  sinus  laid  opeu  and  inspected  (p.  403), 
the  dura  mater  is  to  be  divided  on  a  level  with  the  sawn  eJge  of  the  skull, 
I  exceptmg  where  it  touches  the  middle  line  ;  this  will  permit  the  arachnoid 

I  membrane   aud   pia   mater  to   be  examined,  as  well  as  the  cerebral  veins 

I  entering  the  superior  longitudinal  sinus  ;  and  when  these  veins  are  divided 

the  falx  cerebri  will  be  seen  dipping  down  between  the  cerebral  hemispheres. 
The  f»U  cerebri  is  then  to  be  separated  from  its  attachment  to  the  crista 
galli  and  thrown  buckwarda  (p.  6(>2), 

It  will  now  be  in  the  didsector'n  option  to  remove  the  brain  at  once  from 
the  body,  or  to  examine  it  in  tltii  as  far  as  the  ventilcles.  If  the  latter 
plan,  which  is  generally  to  be  preferred,  be  adopted,  the  di''Sectors  ought 
first  to  examine  the  convolutions  of  the  upper  aipect  of  tlie  brain,  noticing 
the  anterior  and  posterior  cerebral  arloties  arching  respectively  backwards 
and  forwards  ;  they  will  then  slice  away  the  hemisphoros  to  the  level  of  the 
corpus  callosuw,  aud  observe  the  extent  of  that  stnicturo,  its  tranaverao 
markings,  the  mphe  and  the  longitudinal  lincB  (p.  &4U),  They  will  proceed 
by  incision!)  at  the  aides  of  the  corpus  callosum,  to  open  the  lateral  ventricles 
separately,  so  as  to  expose  their  (uvities  with  the  anterior  and  poKterior 
coruua  and  the  parts  lying  on  their  Boor ;  they  must  aftorwWs  cut  across 
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the  corpus  cnllosum  nenr  thu  forepart,  and  raiaiiig  it  carefully,  dinde  »iii 
scJBsorB  the  «<>ptiitii  luuidiim  uliich  aeparatea  tbe  lateml  veutridai,  ui 
notice  betweeii  il«  layers  tbe  fiftli  ventticle.  The  lAteruI  vcstriclea  haiiu 
bcoD  thus  thrown  into  oiia,  tbe  stnictiires  forming  tlieir  floor  are  more  ful)j 
Been,  viz.,  the  corpora  striata,  tceni^  Beniicirculores,  tbe  optic  tbaluiti  ia 
|iart,  the  choroid  plexuii,  the  upper  Eurfjice  of  the  fornix,  the  forunea  d 
Mouro,  the  anterior  and  posterior  coniiia,  and  the  bippocnmpiu  miiMr. 
The  descending  coruu  is  now  to  be  exposed,  on  one  eide  oiily,  by  onttine 
Mway  the  cerebral  snbst.iiiee  above  and  exturuiil  to  it,  and  in  it  will  fc» 
found  the  bippocauipue  mnjor,  pes  luppocampi,  tECoia  hippocampi,  and  beat 
deutata. 

The  fornix  ia  to  be  divideil  immediat«l]'  ubove  (.he  furamen  of  Mmnv 
nnd  reflected  ;  by  which  meHns  itfl  inferior  surface  will  be  brought  ibU 
view,  an  aliio  the  upper  siirfiice  of  tbe  velum  tnterpoeitum.  The  oounecliou 
of  the  anterior  extremity  of  the  Telam  mity  then  be  cut  across,  an<i  lint 
structure  Hkuwifio  turned  back  so  as  to  lay  bare  the  third  vftitriclc  ;  bnl 
doing  this  cnre  should  be  taken  lest  tbe  pineal  body,  which  ia  aJherrnl 
the  under  surface  of  the  velum  iuterposituui  near  its  back  part,  abouU 
raised  ont  of  its  placu.  The  objects  seen  in  and  nenr  the  third  Teofcricli^ 
lire  now  to  be  xtudied  :  viz.,  the  optic  thalfuui,  the  three  amalJer  oonnut- 
surea,  viz.,  aiiteiior,  middle  and  posterior,  tbe  iiineal  body  and  ita  cntn, 
the  corpora  quadrigemina,  and  the  anterior  opening  of  the  iter  a  tertio  sd 
L[uartum  ventriculum  ;  also  the  anterior  crura  of  tbe  fornix  should  be  tracid 
donu  as  far  as  pnqaible  towards  the  corpora  aibicnntia.  The  velum  hanDf 
been  replaced,  the  trausvurae  fissure  of  the  cerebrum  ought  now  to  bt 
opened  by  division  of  the  remains  of  tbe  corpus  callosum  and  fornix  in  the 
middle  line,  iiud  it  may  be  foUovcd  in  its  whole  extent  to  tbe  extremity  ot 
the  descending  comu.  By  this  proceeding  the  vetni  of  Gulen  Hill  be  tisMd 
back  through  the  velum  intarpoBiturn  to  the  miitfjin  of  the  tentorium,  and, 
on  diviiiou  of  tbe  velum,  the  vhIvo  of  Vicuseeiia  and  the  origin  of  the  fouith 
nerve,  as  well  ae  that  of  tbe  opUc  tract,  may  be  seen  ;  hut  if  the  view  of 
thi')*e  objects  should  not  be  eatiafactory,  tlicy  may  be  again  examined  after 
removal  of  the  brain  from  the  skull. 

The  nrmaining  part  of  the  brain  ia  to  be  remofed  by  catting-  the  tmto- 
riiim  on  each  side  snUicieutly  b)  allow  the  cerebellum  to  be  tailed,  uul 
dividing  the  spinal  cord  and  vertebral  Hrterion  as  low  ns  possible,  tbe  spinal 
accessory  and  suboccipital  nerves,  and  tbe  cranial  nerves  in  order  fittm  be- 
hind forward,  with  the  infundibulura  and  internal  carotid  arteries  ;  aftn 
which  the  brain  is  to  be  laid  on  a  flat  plate  with  tbe  baxe  upptrmost.  If, 
however,  it  has  been  decided  to  remove  the  brain  entire  from  tbe  body,  this 
may  either  he  dune  in  the  mnnner  now  described,  or,  with  tbe  eubjoet 
temporarily  placed  for  the  purpose  on  its  back.  According  to  the  latter 
mode  of  procedore,  nhich  is  the  most  customary,  the  anterior  lobes  of  tbe 
bruin  are  gently  raisi-d,  nnil  the  olfactory  bullw  liftc<l  from  the  EUrfaoe  of 
thu  ethmoid  hone  ;  the  optic  nerves,  inti^mal  caroiid  arteries,  the  ibfundi- 
biilum,  and  the  third  pair  of  nerves  ore  successively  ditided  ;  the  anterior 
nttacliment  of  the  tentorium  is  then  to  be  cut  on  each  side  so  as  to  secure 
the  divisions  of  the  fourth  pair  of  nerves  before  they  have  any  chance  of 
being  torn.  The  tentorium  is  then  to  be  more  extensively  divided,  and 
after  it,  in  their  order,  thu  roniniiiing  nerves,  the  vertebral  artiTies,  and  the 
spinal  cord.  Iji  atudying  the  base  of  tbe  brsin,  the  distribution  of  tbe 
arteries  should  be  first  observed,  with  their  union  in  the  circle  of  Willis 
(p.  30'*^        *'ter  they  arc  removed,  and  the  less  adh<:rent  portions  of 
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aracbooid  membrane  &□  J  (Li  mikUr  are  (tripped  off,  except  from  tbe  4ng]e  be- 
tireeu  tlie  certbellum  aud  medulU  oblongata,  the  ptincipHl  pnttt  of  the  braiii 
TUiblti  from  tlie  hane  are  ta  he  examuied,  I'bose  are  :— the  fliuuTe  of 
SylviuH  Beparutiiig  tbe  auterior  from  tho  middle  lube,  aiid  contaiiied  in  it 
tbe  hi'Jden  caiiTuhitiuiis  or  ixlimd  of  Reil  ;  at  the  eutrauce  of  the  fissure  the 
Iiicu»  perfuratUH  aiitiuua,  and  termitiatiu^  in  it  the  inferior  pait  of  the  trniis- 
verse  litaure  of  tlie  cetebriim  ;  also,  tliu  ciurii  cerebri  emerging  from  before 
the  pons  Varolii,  tho  autctior  estrvmity  of  thp  cfirpim  oaliosuiu  Ijing  iri  tbe 
bottom  of  tlie  great  loDgitiidiual  fi'<sure,  and  btilow  it,  pruut'eJing  bnckn'ards 
ill  the  middle  line,  the  lamina  cinerea,  tbo  uptio  commi'uure,  tbe  tuber 
cinercum,  the  infundibiiluin,  the  corpora  albicantia,  aud  the  Iocur  per- 
foratue  posticus  (p.  530).  The  principal  objects  to  be  uoted  on  the  medulla 
oblongata  are  the  anterior  pyramids  with  their  decussation  and  the  oUrary 
bodiei  on  the  front,  and  tbe  reHtiform  bodifs  on  it*  laterid  usiwct ;  poo- 
teriorljr  are  the  posterior  pyramids,  and  the  calamiia  ecriptorius,  and  it! 
prolongation  downwards  into  the  minute  remains  of  the  ceulral  Ciuial  of  the 
»piuat  cord  (p.  514).  Tbe  fourth  ventricle,  situated  between  the  medulla 
oblongata  and  cerebellnm,  is  now  brought  into  view,  and  at  its  sides  will  ba 
ubst^rved  the  fring'ia  of  pia  mater  called  choroid  plexus  of  the  fourth  ven- 
triute,  the  tvo  Hmull  lobules  of  the  cerebellum  at  the  sides  of  the  medulla 
obloiigiila  named  tbe  flocculi  or  sub- peduncular  lobes,  aud  behind  them 
tbe  amygdalie  ;  while  above  the  medulla  are  the  parts  holougitig  to  the 
middle  lobe  of  tbe  cprebellum,  afterwards  more  fully  uotjctd  (p.  52  Ij, 

The  origins  of  the  cranial  nerves  may  ueit  be  examined.  The  first  pur 
or  olfactory  tracts  aud  bulbs  are  soon  on  the  anterior  lobe?,  and  shoulii  be 
traced  back  to  the  white  itriie  by  which  they  arise  at  the  inside  of  the 
Assure  of  Sylvius  ;  the  second  and  fourth  nerves  are  seen  poSi-iug  round  the 
crura  cerebri,  the  optic  tracts  from  the  corpora  qnikdriijemiua,  optic  thalami 
and  corpora  geniculala,  the  fourth  nerve  from  the  valve  of  Vieussens  ;  tbo 
third  pair  lying  close  together  ou  the  inner  aspects  of  the  crura  cerebri; 
tho  fifth  pair  emerging  by  two  roots  from  the  Eroiit  of  the  pons  Varolii  ;  tbe 
sixth  in  front  of  the  anterior  pyramids  ;  the  sevenih  nerve  io  two  parts, 
the  porlio  dura  and  portio  mollis,  in  the  angle  between  the  medulla  ob- 
longata, pons  Vnrolii  aud  cerebellum  ;  the  eighth  pait  io  three  parts,  tha 
glutiso>pharyngeal,  vngus  or  pneu mo-gastric  nud  spinal  accessory,  in  fcoiit  of 
tlie  refitiform  body  ;  tbe  ninth  pair  in  front  of  the  olivary  body  ;  and  tha 
suboccipital  (or  first  cervical  n'-rve  of  some  authors)  c!o»e  below  the  ninth 
(p.  5S3).  I'he  cerebellum  is  to  be  separated  from  the  structures  to  which 
it  is  attached  by  diviniun  of  its  superior,  middle  and  inferior  crura.  The 
general  disposition  of  its  convolutions  and  the  sujierior  vuruiiform  process 
will  bo  noted,  as  also  the  parts  entering  into  the  foiiaation  of  the  inferior 
vermiform  process  lying  in  the  vallecnU  beneath,  viz.,  the  pyramid,  Dvula, 
and  laminated  tubercle,  together  with  the  posterior  velum.  Sections  of  the 
cerebellum  are  to  be  made  to  exhibit  the  arbor  vitie  and  the  grey  centre 
known  as  the  corpus  dentatum  or  rhomboideum.  In  conclusion,  sections 
may  be  made  of  the  pons  Varolii  to  show  it*  transverao  and  longitudinal 
tibrea,  of  tho  medulla  oblongata  to  show  tbe  olivary  nucleus  or  corpus  den- 
tatum, and  of  the  crura  cerebri  to  show  tho  locus  niger. 

The  venous  sinunes,  orterieA,  and  nerves  in  the  ba'^e  of  the  skull,  ought 
now  to  be  examined,  if  there  is  time,  before  the  subject  is  turned  ou  its 
l>ack.  The  superior  longitudinal  sinus,  the  inferior  longitudinal  and  the 
straight  sinus  {with  the  veins  of  Galen  outering  it),  and  tho  poste- 
rior CMXipital  sinus  aie  to   le  traced   to  the  torculat    Uerophili  ;    and  the 
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laturul  eitiuses  from  tbat  point  to  the  jugiiW  foramina.  The  c»renio« 
siuiiscfi,  joined  together  by  meaDa  of  the  circular  udos,  tav  tbcn  to  b 
opened  ;  aiiiJ  tbe  euperior  and  inferior  petrosal  iiouses,  tad  the  tnui- 
verse  simis  (p.  4C1),  In  tho  Tieiuity  of  the  cavernotu  aims  the  reli- 
liouB  of  the  3rd,  4tb,  6th,  and  6th  uerres  are  to  be  exhibited,  and  aJsi  d* 
internal  carotid  nitery  and  the  Gasserian  ganglion  (pp.  594  ajid  359): 
after  whith  the  uerves  are  to  be  replaced  in  situ  and  protect«d  niii 
cotton  dipped  in  spirita,  that  they  may  be  nltimatcJy  traced  forward  is 
the  disBettion  of  the  orbit.  The  pituitary  body  ia  to  bo  removed  from  ib 
position  in  the  sella  turcica,  and  its  fonn  Biid  stnieture  eiatoiued  (p.  5391 
If  the  above  examination  of  the  sinuBt's  cannot  bo  acconipUahoil,  •! 
thin  Bts},'e  of  dieaection,  the  interior  of  the  skull  must  be  canfoUj 
cleaned,  aud  prot«ctfld  from  the  air  by  replacing  the  Bknllcap  or  oibet- 
viae.  The  dinsccton  nniHt  bIho  attend  to  the  preservatiou  of  the  parte  it 
tbu  back  of  the  neck  before  the  subject  is  turned. 

3. — Cervical   Region  svpirficiully,  and  Posteriur  Ctrvteal  Trionate. It  ii 

eeaential  that  within  four  dnys  after  the  subject  has  baen  Ijiid  upon  iti 
back,  the  ditsection  of  the  posterior  and  inferior  triangle  of  the  neck  U 
completed,  en  that  the  third  part  of  the  subclavian  artery  may  be  mco 
to  advantage  before  the  clavicle  and  the  veESvls  and  nervej  of  Um  sapcnoi 
extremity  are  divided. 

"With  this  view,  a  fcuperficial  dissection  is  advised  of  the  whole  cerrial 
region.  Make  an  incitiion  in  the  middle  line  from  the  Btemiun  to  tha 
chin  ;  another  from  the  acromion,  along  tlie  clavicle,  to  the  sternum  ;  and 
a  third  from  the  thin  to  tlie  back  of  the  oar  j  aud  let  the  flape  bo  obtwicd 
bo  reflected  backwarila  ;  care  being  taken  not  to  injure  the  fibres  of  (be 
platysma  myoideB,  nor  the  nerves  which  lie  in  the  siiperficial  faRoa.  The 
platyama  ia  to  be  examined  and  reflected  upwards  (p.  ITSJ  ;  After  which, 
let  the  external  and  anterior  jugular  veins  I*  laid  bare,  and  also  the  cuta- 
neous bniDches  of  the  cenical pleiua  of  nerves,  viz.  : — supi'riorly,  the  soper. 
ficial  cervical,  great  auricular,  and  amall  occipital  nerves  ;  aud,  iiiferiorly  th« 
BupraatemHl,  supiaclavicular,  aud  supraacromial  nerves  ;  those  will  be 
traced  most  easily  from  their  line  of  emergeuoe  at  the  posterior  border  of  the 
ate rno- mastoid  muscle  (pp.  450  and  C38).  Let  the  disposition  also  be  noted  <^^ 
the  deep  cervical  fascia  (p.  197).  ^^^ 

Ihe  dissector  will  then  cut  down  through  the  fat  at  Ihe  lower  part  (^^ 
the  posterior  border  of  theatemo-mastoid  muwle,  and  uncover  the  omo-hyoid 
mupcle,  whose  posterior  belly  emerges  from  behind  the  atcrno.niaatoid,  ud 
forms  the  superior  boundary  of  the  inferior  divirion  of  the  posti-rior  tnuigl« 
He  will  ri-move  the  fat  nud  lymphatic  glands  from  the  inferior  tiianglp, 
nntil  the  scalenus  nnticus  niuficle  ia  reached,  which  will  nerve  aa  a  gtiide  to 
the  third  part  of  the  siibclaviiui  artery  and  vein,  and  the  superior  trunks  of 
the  brachi.ll  ploma  of  nerves  (pp.  300  and  043).  Besides  these  structure*, 
the  diBsector  will  observe,  while  engaged  with  this  space,  if  the  at^mo- 
mostoid  moBcla  ia  narrow,  the  phrenic  nerve  upon  the  surface  of  the 
scalenus  anticus  muscle;  he  will  find  the  supraacapuUr  nerve  and  the 
small  branch  to  the  subclaviiis  muscle  both  coming  from  the  trunk  formed 
by  (he  tifth  aud  sixth  nerves,  the  tranaverae  ccrvinil  and  auprascaputar 
arteriea,  and  part  of  the  scalenus  meilius  and  posticuH  niuscleK.  as  neil  aatiia 
lower  act  of  the  chain  of  lymphatic  glands  which  lie  along  the  line  of  the 
Hi Bi-no  mastoid  muscle  (pp.  044  and  4ya).  Tlie  superiorpart  of  the  posterior 
triangle  is  ne.it  •"  be  diitsected  by  ch'aring  the  upper  attachinenta  of  the 
ecalcui  wui  ihe  aplcnius  colli   and  levator  scapulto  (p.   1T7),  when 
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tbo  ittTAngomont  of  the  corvioat  plexm  will  be  seen,  togethor  vith  the  ori^n 

of  the  phrenio  aetvo  (p.  63G)  ;  alno  the  Bpinftl-acoeaaory  autre  emerging  from 
the  substnuce  of  the  sU-rno-mvilaitl  inus<:le,  and  foriain^'  coiiuoocions  with 
the  cervical  pleiiia  before  it  di^uippeiir*  lioneath  tlie  tr.ipoziiis  muscle  (p. 
G25),  The  seven  cervicnl  and  firaC  ilorni)  oervo)  are  to  ha  claaneil  up  to 
their  emerijeai^  frmn  the  inter viirtobral  fur.i'nin.t,  the  coniniiiitcaUn; 
branches  of  the  sjoipathetic  nt>rva  beini;  preBarve<l  if  pojaiblii  (p.  691) ;  and 
the  pott«rior  thoraaio  iierve  and  the  brauch  to  the  rhimboid  muscles  are  to 
be  found  (p.  643). 

4.  Anterior  Triangle  and  Ditp  parti  of  the  Nidi. — Let  a  dissectioa  of  the 
deep  fa.'Wia  Aud  of  the  steruo-hyoiJ  and  stern o-tbyroii  rauacles  be  made  in 
the  middle  line  between  the  larynx  and  atemum,  to  exhibit  the  relations  of  the 
trachea  aa  connected  with  the  operation  of  tracheotomy  (p.  88S),  in  particular 
noticing  the  position  of  the  innominate  arler;,  the  common  airotid  arterici, 
the  thyroid  body,  the  inferior  thjToiil  veins,  and  the  arteria  thyroidea  ima,  if 
it  be  present  (pp.  340  and  020).  The  disduction  of  the  anterior  triangle  of 
the  DL'ck  is  now  to  be  proceeded  with,  by  cleaning  the  whale  of  the  sterno- 
ma^toid,  sterno-hyoid  and  sterao-thyfoid  muscles,  and  theauterior  belly  of  the 
oroo-hyoid  muscle  (p.  191) ;  and  in  front  of  the  sheath  of  the  great  veisela 
the  deaoenrleiii  ooui  nerve,  with  its  twigs  to  the  three  lost  named  mtucles,  is 
to  be  laid  bnro  (p.  62G).  Let  the  sheath  of  the  ves-eU  be  opened,  and  tho 
upfior  pnrt  of  the  ooramon  carotid  artery  eiposad,  with  the  pneumo-giistric 
nerve  and  internal  jugular  vein  beside  it  ;  mark  the  place  of  its  division  into 
eitemnt  and  iritemul  C'U'otid  arteries,  and  examine  the  first  part  of  these  two 
vessels,  following  the  external  carotid  up  to  the  parotid  gknd.  Let  the 
digastric  and  stylo-hyoid  muscles  be  cleaned,  and  the  parts  bo  ciposeil  in  the 
submaxillary  trlimgle,  viz. ,  the  siiparGcisLl  p.irt  of  the  submaxillary  gUnrl,  the 
submental  branch  of  the  facial  artery,  and  the  mylo-liyoid  muicle,  with  the 
nerve  that  supplies  it  (pp.  1 83  and  GOS)  ;  observe  also  the  ninth  craniul  at 
hypoglossal  nerve  lying  close  to  the  stylohyoid  moaole,  and  disseut  out  its 
bnitich  to  the  thyro-byoid  muscle  {p.  C27). 

The  stern o-mastoid  muscle  is  to  liedicided  about  three  iiichos  from  its  upper 
end,  and  the  superior  part  is  to  dissected  quite  up  to  the  boue,  cire  being 
taken  not  to  cut  the  spinal  aooessory  nerve  which  pierces  it.  The  sterno-hyoid 
and  stern o- thyroid  rausoloa  ought  now  to  be  divided  near  their  lower  end,  the 
thyroid  body  dissected,  and  its  form  and  relations  noted.  Tiie  dissector  will 
then  direct  his  attention  to  the  branohes  of  the  external  carotid  artery  ;  lie 
will  diiisect  the  superior  thyroid  artery  and  note  its  sterno-maHt^id  branch 
(already  cut),  and  the hyoid, laryngeal,  and  crioo-thyroid  branches;  he  will  dis- 
sect alM  the  c:>mmencemeut  of  the  ascending  pharyngeal  artery,  the  occi- 
pital artery  as  fat  as  the  occipital  groove  of  the  tompiiral  bone,  tlia  posterior 
auricubr  artery,  the  lingual  artery  as  for  as  the  border  of  the  hyoglossus 
muscle,  and  the  facial  artery  as  far  as  the  lower  jaw  (p.  34G)  ;  he  will  ^lo  lay 
bare  the  pneumo- gastric  nerve  as  far  as  oonvenieut,  tracing  the  superior  and 
external  laryngeal  branches  (p.  622). 

In  the  lower  part  of  the  neck,  the  subclavian  artery  is  now  tT  be  examineil 
in  the  three  parts  of  its  course  ;  and  the  different  relations  of  the  subclavian 
and  common  carotid  arteries  in  the  firat  part  of  their  courses  on  the  two 
sides  of  the  body  are  to  be  airefuUy  compared  (p.  3C 1).  The  iiiternrd 
jugular  and  the  subclavian  viiins,  with  the  branches  entering  them,  are  to  be 
dissected,  and  on  the  loft  side  the  arched  part  of  the  thoracic  duct  descending 
into  the  angle  of  junction  of  these  two  veins  (pp.  460,  4G9,  and  488). 
The  branches  of  the  subclavian  artery  are  to  be  displayed,  viz.,  the  ver- 
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tebral  and  iutumal  mamiii&ry  orterteH,  the  thyroid  axis,  from  whieli  mB 
the  inferior  thyroiil  giving  off  the  ascending  cervical  artery,  the  mj^ 
scapular  artery,  and  most  frequently  the  trnnaverso  cerrical  diTitiiiig  into 
the  supcrlicLal  cervical  and  posterior  aoapiilir  ;  In^ttly,  thero  are  the  detp 
cervical  and  niiperior  intercostal  arteries  ooming  off  either  as  a  Hingl«  tnul 
or  separately  (p.  3ltG).  The  frequent  origin  of  the  posterior  BcipuUr  vt«y 
&i>m  the  third  part  of  the  subclavian  artery  and  other  varieties  will  hen  re- 
quire to  be  attended  to  (p.  372).  Tlie  trunk  of  the  sympathetic  nerre  u  lo 
be  dbsected,  nith  its  three  cardiac  and  its  othiT  branches,  as  high  aa  tbe  fini 
cervical  nerve  (p.  C88)  ;  and  the  recurrent  laryngeal  braach  of  the  v^va 
nerve  is  to  be  fauod  between  the  gullet  a&d  trachea,  and  traced  up  to  Ibi 
larynx  (p.  622). 

5.  Saiie.rjicial  DiMtclion  of  the  Face. — In  proceeding  with  this  region,  tka 
dissectors  ought  to  expose  in  concert  the  superficinl  inusclea  of  the  fa09  on 
one  side,  keeping  only  the  principal  blood-vessels  nnii  nerves.  They  onglt 
likewisQ  to  make  a  more  detailed  eipoBuro  and  di-^section  of  these  remelf 
ftiid  nerves  on  the  other  aide,  fur  which  purpose  the  superficial  iiiui<«l«i 
must  be  in  some  measure  snoriflcod.  If  tht»  method  cannot  be  foUoveil 
in  roncert,  each  disaeotor  must  display  as  mncb  at  possible  all  the  p«rti 
on  hia  own  side,  in  wliich  case  he  will  do  be^t  to  begin  with  the  superficial 
niUBcloa. 

To  oihtbit  the  superficial  muscloa  of  the  faoe,  the  akin  is  to  be  reflected 
from  the  middle  line,  from  which  one  or  two  such  transveiva  iociKions  ai 
shall  Eosm  DBCKSsary  are  to  bo  ilirected  ontwardn.  It  is  moat  coDTtmient  to 
begin  nitli  the  orbicularis  palpebrarum  muscle,  removing  the  skin  liom  the 
drcumfercnca  to  the  margin  of  the  eyelids,  and  dividing  it  along  theie 
margins  (p.  171).  The  muscles  between  the  rye,  nose  and  upper  lip  may 
tlien  be  exposed,  the  principal  of  which  are  these  : — ^the  comproaaoT  nam, 
tha  levator  labii  superioris  alreque  unsi,  the  levator  proprins  labii  anperiori*, 
and  the  zygomatici,  more  deeply  the  corrugntor  supercilii,  the  1evat<n-  angoU 
ori',  the  pyramidalia  naxi  continued  &om  the  frontalis,  the  dilatator  naris, 
&C.  Below  the  month  the  deprosfor  angnii  oris  and  depressor  labii  inferioris 
will  be  seen.  A  more  complete  view  of  the  orbicularis  oris  may  be  obtained 
by  dissecting  it  from  the  inner  aipect  of  the  lips  ;  and  the  levator  menti 
best  displayed  by  making  an  incision  down  to  the  bone  in  the  middle 
snd  dissecting  outnarils. 

To  expose  the  nerves  and  blood-vessels  of  the  fuce,  the  skin  nuiy  be  reflected 
as  stated  above  from  the  middle  line  outwards.  The  surface  of  the  parotid 
gland  is  to  be  cleaned,  and  search  made  for  the  branches  of  the  faciiU  nerve 
as  they  emerge  from  underneath  its  upper  and  anterior  margins  (p.  C 1 4).  The 
duct  of  the  purotid  gland,  and  the  tiansverse  facial  artery  are  also  to  be 
dissected  {p.  354).  Tlie  branches  of  the  facial  nerve  are  to  be  followml  for- 
ward, and,  as  far  as  poHsible,  their  ounnections  with  tha  infraorbital,  buccal 
ftiid  infi;rior  labial  branches  of  the  fifth  nerve  are  to  bo  traced.  Let  the 
dissector  cut  the  superior  attachment  of  the  levator  proprins  labii  supe- 
rioris muncle,  and  dissecting  down  upon  the  infraorbital  foramen,  follow 
out  the  distribution  of  tlie  infraorbital  nerve  and  artery  emeri^ing  from 
it  (pp.  G02  and  357).  Let  htm  also  cut  carefully  down  upon  the  men' 
foramen,  and  follow  out  the  inferior  labinl  noive  and  urtery  emerging  thim 
(p.  608). 

The  facial  artery  and  vein  with  their  branches  are  to  be  dissected  oil' 
from  the  point  *"  "Hioh  they  have  been  previously  traced  at  the  borJor 
of  the  jaw.  U  branches  of  the  artery,  such  as  the  inferior  labi 
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the  superior  and  inferior  coroiMTf,  the  kbaral  nasal  anil  Che  ungiilnr,  are  to  bo 
eipojeJ  (p.  35U). 

Tliu  brandies  of  the  facial  nerre  should  be  traced  backwanU  through  the 
parotiJ  glaad  to  the  emergence  of  the  tnaiu  trunk  froiD  the  stylomiiatrjid 
furamnti  :  while  this  is  being  doue,  the  connections  of  this  nerve  wiLh  the 
auric uto-tempjral  branch  of  the  Sflh  and  with  the  grent  aui*ii;ular  nerve  will 
be  prusorvud,  and  the  twigs  to  the  posterior  bally  of  tba  diH^'^trio  muscle  and 
tlie  stylohyoid  luuaola  should  be  aought  for,  close  to  the  ukull  (p.  (iI3).  The 
contlntiattuu  of  the  extern»l  onrotirl  artery  into  the  aupeificiil  temporal  will 
be  seen  ;  and  iti  dtsssctiog  out  tha  reinnius  of  the  parotid  gland,  the  positioa 
and  relaiLons  of  that  gUiid  can  b;  studied  (p.  814).  In  this  part  of  the  dis- 
section the  student  nhould  also  obierve  the  connections  of  the  p;u't  of  the 
cervical  fascia  which  separates  the  parotid  au<l  Bubmaiillnry  glanda,  and  which 
is  couiinuous  with  the  strong  baud  known  a»  the  stylo-maxillary  lig.iment 
(p-  197).  Finally,  the  dissector  may  clean  and  exntninetha  tardol  and  ussiU 
cartilages  (pp.  TOO  and  TT 1 ). 

U.  Deep  Dissection,  of  the  Face. — The  massetei  muscle,  and  the  narve 
and  artery  which  enter  its  dflap  surface  from  the  unmoid  notch  of  ths  lower 
jaw  are  to  be  examined  (p.  181),  and  the  temporal  fascia  removed,  tho 
orbital  twig  of  the  Bupurior  maxilhiry  nerve  being  aought  bdtwe«u  its  layers 
(p,  600).  By  means  of  the  saw  and  bono-uipperH,  the  zygomatic  arch  mity 
then  he  divided  in  front  and  behind  in  such  a  manner  as  eiiictly  to  include 
the  origiTi  of  the  masseter  muscle,  which  nhould  be  turned  downwards  and 
backwards,  the  massuterio  nerve  and  artery  being  in  the  raeautime  preserved. 
Let  the  ooronoid  process  be  divided  by  a  vertical  and  horizontal  incision 
with  the  saw  and  nippers  as  low  down  as  possible,  care  being  taken  not 
to  cut  the  buccal  nerve,  which  lies  in  close  contact  with  the  temporal  mn^cle. 
The  coroiioid  prooeas  with  the  temporal  muscle  attached  is  to  be  ruSeoted 
upwards,  and  the  neck  of  the  jaw  U  to  be  divided  a  little  below  the  con- 
dyle, and  as  mnoh  of  the  ramus  of  the  jaw  ia  to  be  removed  as  can  be  out 
away  without  injury  to  the  inferior  dental  artery  and  nerve  which  enter 
the  foramen.  The  internal  maxillary  artery  with  its  branches  is  to  be  ex- 
posed as  farai  can  be  done  without  injury  to  the  external  pterygoid  muscle, 
on  whose  outer  surface  it  generally  lies  ;  it  Is  frequently,  however,  covered 
by  it.  The  gustatory  and  inferior  dental  nerves  will  be  seen  bolow  the 
inferior  border  of  the  external  pteryg'ud  muscle,  the  latter  nerve  giving  off 
the  mylo-hyoid  branch  before  entering  the  inferior  dental  cinal,  and  resting 
on  the  fibrout  slip  commonly  known  ai  the  internal  lateral  lig.iment 
of  the  jaw,  between  which  and  the  jaw  the  intern  il  maxillary  artery 
likewise  passes  Above  the  superior  border  of  the  same  muscle  will  be 
seen  the  anterior  and  posterior  deep  temporal  arteries  and  nerves,  and 
between  the  two  parts  of  the  same  muscle,  the  buccal  nerve  and  vessels. 
After  tho  external  pterygoid  mnscio  has  been  examined  (p.  182),  the 
temporo- maxillary  articulation  is  to  be  studied  (p.  132),  and  opened  by  cut- 
ting the  external  lateral  ligament  and  dividing  the  capsule  of  the  joint  above 
and  below  the  iuter.irticular  fibro- cartilage,  and  the  condyle  of  the  jaw  is  to 
be  disarticulateii  ;  care  being  taken  not  to  cut  the  auriciilo-tempor^il  diviHicu 
of  tho  inferior  maxillary  nerve,  which  is  in  close  contact  with  the  inner  side 
of  the  capsule  (p.  COG).  The  external  pterygoid  musole  may  now  be  turned 
forward  along  with  the  head  of  tho  j;iw,  and  its  nerve  found  ;  after  which  it 
may  be  removed. 

The  br.inchas  of  the  internal  maxillary  artery  in  the  vicinity  of  the  ptery- 
goid muscles  are  thus  brought  fully  into  view,  viz.  ;    in  the  first  part  of  its 
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couTEe,  tbe  iufmiuc  ileutnl,  tlie  miJilIe  meuiDgral  giviug  off  the  tnuiU  meuiD- 
genl  Briery,  tlio  two  deep  tempordl,  the  pturygoid  and  other  miMcali^ 
branches  ;  neit,  mora  dueply  within  the  pterygoid  muscles,  the  posterior 
Biiperior  denial  nnd  the  iEirrnorbiCal  brauches  (p.  354).  The  chorda  tympuil 
nerve  is  to  be  dissected  upwards  to  the  fissure  of  GUser,  from  its  point  of 
juQctiuii  with  the  gustatory  uerve  uuiier  cover  of  the  external  [iterygoil 
mo.'^cle,  and  the  branches  of  the  inferior  roaiillary  nerve  are  to  be  tnoeJ 
back  to  the  foriLtaen  ovale  (p.  G03)  :  the  auriculo-temporal  oerTe  will  fn- 
quently  be  found  embraciug  the  middle  meuiDgeal  artery.  The  intcnnl 
[jterygoid  muscle  is  lo  be  eiauiined  as  far  na  it  can  be  kid  bare  (p.  181). 
The  auriculo- temporal  division  of  the  inftrior  maiiilary  uerve  is  theu  to  be 
traced  to  its  distiibution,  and  the  pinna  of  th«  ear  is  to  be  dissected  «>  aa  to 
khow  tbu  form  and  extent  of  its  cattilugo,  the  small  mtiBcles  on  its  aurface, 
and  the  final  distribution  of  ita  nerves  (p.  741). 

7.  The  Orbit. — Tbe  dissection  of  the  orbit  and  the  parts  passing  into  it 
may  next  be  proceeded  with.  Let  a  vertictl  cut  be  made  with  the  sa<r 
through  the  frontiil  bone,  near  the  inner  angle  of  the  orbit,  immediately 
above  the  fovea  trochWtia  ;  and  another  from  above  the  ear,  downiranli 
Bud  forwards,  through  the  lateral  wall  of  the  i-kull,  towards  the  sphenoidal 
fisGure,  Rtmove  the  outer  part  of  the  mHlsr  bone  with  the  baue-uippera, 
separate  onrefuHy  with  the  handle  of  the  knife  the  periosteum  and  con- 
tents of  the  orbit  from  the  upper  and  outer  walls,  and  unite  the  innci 
saw-cut  with  the  spfaenoldnl  fissure,  immediately  outside  the  optic  foramen, 
by  means  of  the  chisel  ;  then,  with  the  bone-nippurs,  remove  the  isolated 
piece  of  bone  so  as  to  unroof  the  orbit,  and  afterwards  divide  the  periostenra 
lougitudiiiiiUy,  atid  refii  ct  it.  On  the  apper  surface  of  the  contents  of  the  orbit 
pOHtcriorly  ia  the  fourth  nerve,  which  ia  to  be  traced  forwards  from  the  cayem- 
ouB  eiiiuB  where  it  enters  the  orbital  surface  of  the  truchlearis  muscle,  and  that 
miiBcie  is  to  be  displayed  (pp.  504  and  170),  The  frontal  nerve,  oocupying 
the  middle  of  the  space,  is  to  be  traced  back  to  its  origin  fiorn  the  ophthal- 
mic division  of  the  fifth  nerve  [p.  597).  The  lachrymal  gland  is  to  ba 
eiposed  (p.  709)  ;  and  from  its  posterior  border  the  lachrymal  nerve  is  t* 
be  traced  back  to  its  origin  from  the  ophthalmic  iKTve,  while  at  the  same 
time  ita  nJolar  branch  and  palpebral  distribution  may  a,ho  be  seen.  The 
levator  palpebrie  muscle,  and  the  iciferior,  external  aud  internal  recti 
muscles  are  to  be  displayed  (p.  1 70),  aud  the  ocular  Kurfoco  of  each 
cleared  ;  when  the  sixth  nerve  will  be  seen  ending  in  the  external  recliu, 
and  branohes  of  the  third  in  the  other  three  recti  muscles.  These  nerres 
nro  now  to  bo  traced  backwards  between  the  two  heads  of  origin  of  Iha 
external  rectus  muscle  to  the  cavernous  siuus  (pp.  593  aud  GIU).  Below 
the  superior  rectus  muscle  the  dsmI  nerve,  derived  from  the  ophthalmii', 
will  be  seen  c[04.qing  the  optic  nerve  ;  it  will  be  followed  to  the  interior 
internal  orbital  foramen,  and  its  iufratrocblear  branch  traced  to  the  Iinrtr 
eyelid  ;  it  is  then  to  be  dissected  back  to  its  origin,  and  the  long  and  deli- 
cate root  of  the  lenticular  ganglion  sought  for  nn  the  outer  side  of  the 
optic  nerve.  The  ophthalmic  or  lenticular  ganglion  is  on  the  outride  of  ths 
optic  nerve,  Hnd  may  bo  most  easily  fonnd  by  tracing  the  short  and  thick 
twig  which  runs  into  it  from  the  inferior  division  of  the  third  nerve.  In 
front  of  the  ganglion  its  ciliary  branches  may  be  seen  (p.  500).  The 
remainder  of  the  fat  is  to  be  removed  from  the  lower  part  of  the  orbit  i 
llio  distribution  of  the  ophthalmic  artery  is  to  be  displayed  (p.  360)  ;  and 
the  lower  division  of  the  third  nerve  ia  to  be  traced  forwards  to  th« 
inferior  rectus  aud  oblirjuus  muscles.     By  a  alight  dissection  from  the  front 
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of  iLa  orbit  the  insertiont  of  those  muscles  nwy  he  more  fully  displayed. 
The  contents  of  the  orbit  may  be  afterwards  divided  buhiiid  atid  turned 
forwa,rd,  to  arJmit  of  the  teimor  tir*i  muwlo  anil  the  lachrymal  sac  being 
diiiected.  Finally,  if  the  Bubjeot  be  fnvoiirjible,  the  naaal  nerra  rany  ba 
traced  through  the  ethmoid  bona  to  its  distribution  in  the  interior  of  the 
nnres,  aud  its  external  twi;  to  the  tip  of  the  nose  examined. 

8.  Deep  oiem  of  Ihn  Fifth  Nerve.  Spheim-pnlatinc  mid  Otic  OangliiX, 
InUriial  Ear. — After  the  diwectiou  of  the  orbit  baa  been  completed,  the 
foraiien  rotundum  and  infraorbital  canal  are  to  be  laid  open,  and  the  supe- 
rior maxillary  nerve  aud  its  orbital  and  dental  branches  dissected  (p.  600). 
Bemove  with  the  flaw  a  further  portion  of  the  skull  towards  the  meatus 
extemus,  reaching  as  far  as  the  foramen  tpinoBum,  and  with  the  chisel  or 
nippers  cut  down  close  to  the  foramen  ovalu  ;  remove  also  a  portion  of  the 
bone  above  the  pterygoid  processes  so  aa  to  open  up  the  spheno- mamillary 
fossa,  and  the  spheno-pal^tino  ganglion  will  be  brought  into  view.  The  con- 
nection of  the  ganglion  with  the  superior  maxillary  nerve  may  then  be  made 
out.  Trace  the  nasal  and  niso-p^latiiie  branches  of  the  ganglion  through  the 
spbeno-palatine  foramen,  aud  the  palatine  branches  passing  donnwnr<1s.  Lay 
open  the  Vidian  canal  aud  disaont  the  Vidian  nerTB  back  to  the  great 
Buperficial  petrosal  nerve  (p.  003).  At  the  same  time  the  infraorbital, 
sphouo-p.ilitine,  descending  palatine  and  Vidian  branches  of  the  internal 
maxillary  artery  will  be  noted  (p.  356).  The  otic  ganglion  may  also  be 
in  part  aeen  by  breaking  open  the  foramen  ovale,  following  upwarik  the 
nerve  of  the  internal  pterygoid  muscle,  and  slightly  everting  the  trunk  of 
the  inferior  maxillary  nerve  (p.  008).  The  tni^  from  thi^  ganglion  to  the 
tensor  palati  and  tensor  tympani  muscles  may  be  found.  The  otic  ginglion, 
however,  can  only  be  seen  to  advantage  in  dissections  made  from  the 
inner  side  of  the  internal  pterygoid  muscle  and  inferior  maxillary  nerve. 
The  Eustichinn  tube  may  be  laid  bare  In  the  posterior  part  of  its  course, 
and  may  bo  opened,  and  the  attachment  of  the  tenaor  tyrapani  above  it 
shown  (p.  747). 

By  now  sawing  the  wall  of  the  skull  down  to  the  margin  of  the  external 
auditory  meatus,  and  removing  with  the  bone-nippets,  cautiously,  the  ante- 
rior wall  of  Ibe  meatus  external,  the  membraua  tympani  may  be  eiposerl  ; 
and  by  unroofing  the  tympanic  cavity  in  continuation  of  the  Eustokchian 
tube  backwards,  the  malleun,  inuua  aud  otapes,  na  well  as  the  tendon  of  the 
tensor  tympani  muscle  will  be  brought  iuto  view  (p.  748).  The  mode  of 
action  of  the  latter  on  the  membrona  tympani  may  be  studied  ;  al«o  the 
chorda  tympani  nerve  will  bo  seen  traversing  the  cavity,  The  malleus  and 
incus  are  to  be  carefully  removed  ;  then,  placing  one  point  of  the  bone- 
nipjwrs  in  the  internal  auditory  meatus,  lay  open  with  the  other  the  vesti- 
bule and  cochlea,  and  let  the  relation  of  the  portio  mollis  and  portio  dur* 
nervea  to  these  cavities  be  observed  (pp.  610  and  015).  The  manner  in 
which  the  stapes  fits  into  the  fenestra  ovalia  may  now  be  seen  to  ad- 
vantage, the  tendon  of  the  stapedius  muscle  re((uiring,  however,  to  bs 
cut  across  before  that  ossicle  can  be  removed.  With  the  aid  of  the 
bone-nippsrg,  the  fleshy  part  of  the  at  piped  im  may  bs  laid  bare, 
deacendiQg  in  the  mastoid  part  of  the  temporal  bone,  close  to  the  facial 
nerve  ;  and,  in  favourable  circumstances,  the  oorda  tympani  may  be  traoad 
back  to  the  facial  nerve. 

9.  SiilimaxiUfirij  and  S^thlini/ual  Rnjiuiti. — Let  the  lower  jaw  be  divided 
in  front  of  the  masseter  mnscle,  and  let  the  gustati>ry  and  mylo-byoid 
nerves  be  followed  from  the  pterygoid  into  the  submaxillary  region.     Ths 
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nnterioT  belly  of  the  liigistric  mnacla  U  to  be  divided  at  the  chin  and 
tiirnoJ  down.  Tha  mjlo-hyoiEi  iniwcle  is  to  he  BBparateJ  ftom  ita  follow 
in  the  miiJdle  line  and  fioin  the  hyoid  bone,  an<l  reflected  towuxl  the  j»*, 
in  order  to  expose  the  deeper  parts.  Tba  tong^ie  la  to  be  put  on  the 
■tretch  bjr  fiuiteniiig  it  forward  ;  the  lower  jaw  ig  to  be  dirided  bj  • 
verticitl  tiaw-cut  between  the  first  and  second  inci«or  teeth,  leaving  intact 
the  attachment  of  the  geDi^-lijoid  muscle  ;  the  fragment  of  loose  bona  a 
to  bo  raised,  and  the  rnncouB  mombratia  of  tlia  m"iitb  *lit  np  to  the  tip  ot 
the  tongiio.  The  diaaector  will  first  trace  wtrtfuUy  out  the  guntttotf 
nerve,  where  it  is  in  contact  with  the  submaxilkrj  gl.iid,  anil  will  exhibit 
the  snbmaxillarj  ganglion  connecti'd  with  it  (p.  C09).  Ha  will  then  icoUte 
the  submaxillary  and  Eublingual  gliDds,  and  will  observe  the  relation*  of 
Wbarton'e  dust,  the  aiiMin^nal  duds,  and  the  gu^ttatory  and  hypnglowal 
nerve»{p.  8  Hi).  He  will  examine  the  hro^loattt^  mnncle,  the  genio-byoid,  the 
genio-hyoglosaus,  stylo  glosi us,  and  stylo-phityngens  muscles  (p,  185)  ;  abo 
the  gloBsr). pharyngeal  nerre  (p.  (JlTi),  and  the  etyla-liyoid  ligament  (p.  52). 
On  dividing  the  hyo-glo»iiu  muscle,  the  Riibjacent  part  of  the  lingual  arterj 
may  be  followed  into  it.t  subtiDguid  ami  raidne  branches  ;  ita  small  byxiul 
bmnch  and  itt  branch  to  the  dor^nm  of  the  tongue  may  also  be  aeea  ;  as  well 
aa  those  deep  branches  of  the  facial  artery  whioh  have  not  yet  been  ex- 
amined, via.,  the  aaceading  pahitiue  an>l  the  touiillar  branches  (p.  348]. 

10.  Paris  close  to  tbr  cxleniul  baeii  of  tht  Craiiiwin.^If  tba  ntyloid  pro- 
cess be  nipped  through  ut  iU  base  and  thrown  down  with  the  three  tttyloid 
muscles  attuchcd,  tha  dissector  will  be  euahlud  to  exsiniue  niore  pirticuliirly 
the  pharyngeal  plexus  ot  nerves  (p.  030),  He  may  then  aUo  examine  the 
relations  of  the  internal  carotid  artery  and  internal  jiigukr  vein  (p.  359)  : 
and  he  will  follow  up  tjie  hypoglossal,  spiiiiiUneoessory,  pneuiao-gnslric, 
gloBSO- pharyngeal,  and  xympnthetic  nervuH  to  the  basis  of  the  skuU  ; 
examining  the  connexions  of  the  superior  giiDi^rLnn  of  the  tatter  with  the 
other  nerves  mentioned,  and  with  tha  aiiteriijr  divisions  of  tho  upper  cer- 
vical nerves  (p.  820).  The  jugular  foramen  and  the  cnrotid  canal  are  lo  be 
opened  into  ;  and  the  eighth  nerve,  and  tha  juterniil  carotid  artery  with  tlio 
carotid  plexus  aocompHnying  it,  are  to  bo  followed  into  the  interior  of  the 
cranium  (pp.  GIO  and  688).  Before  leaving  this  part  of  the  dissection,  tha 
students  di4<iecLing  the  head  ought  to  make  together  n  complete  raviaioii  of 
all  the  parts  in  connexion  with  the  basis  of  the  cranium. 

11.  I'horijnx,  Lanjitx,  Palate,  Totigne,  Niim,  ifr.. — Let  the  remains  of 
tho  carotid  nrtBriea  bo  removed,  and  the  pharynx  drawn  away  From  its 
loose  connection  with  the  upper  cervical  vertebra)  ;  and  lot  tho  base  of  the 
skull  be  divided  betreceu  the  pharynx  and  the  recti  capitis  antici  nntudes  ; 
then,  leaving  the  neck  and  back  part  of  the  skull  for  a  later  examination, 
let  the  pharynx,  with  the  parts  in  its  vicinity,  be  prep:kred  for  disBectioa  bj 
distending  its  walls  with  hair  or  tow.  Tlio  constrictor  musclea  of  tha 
pharynx  are  to  bo  cleaned  and  uxamined,  as  a1i<o  the  origins  of  the  levator 
and  circumflexus  palati  muscles  (p.  187).  The  next  step  is  to  open  the 
pharynx  from  behind,  by  an  incision  in  the  middle  line,  And  n  transverse 
one  close  to  tho  ba.se  of  the  skull  ;  and  to  examine  the  apertures  of  tb« 
nares,  faiioes,  glottis,  cesophagus,  and  Eiiatachian  tubes  (p.  810).  Tho 
muscles  of  the  soft  palate  are  thou  to  be  dissected  ;  more  particularly  the 
insertions  of  the  levator  and  circumflexus  palati  ;  the  palato-pharyn^ns 
and  palato-gloBHUs  corresponding  in  position  to  the  posterior  and  anlecrior 
pillars  of  the  fauces,  and  in  the  middle  line  the  azygos  uvulie  (p.  1 69).  The 
Kaotachiau  tube  should  also  ba  dissected  out. 
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The  Ibtjux  And  tongue  are  to  be  separated  from  tbe  upper  jaw,  and  the 
HurrAc;e  of  the  tongue  and  the  ton»ils  exnriiined,  as  wt^U  m  Huch  of  the 
intrinsic  tDilsclen  of  the  tongue  lut  miiy  bo  visible  {p.  80-J).  Tha  diisectora 
will  then  proceed  to  tha  stiiily  of  tbe  liryui,  carefully  cleaning  it  {p.  905)  ; 
and  after  the  glottis  ami  trne  and  falsa  vocal  coria  have  been  sulBciently 
inspected,  they  may  remove  the  mucous  inembrnn';,  tracing  at  tha  same 
time  the  distribuiion  of  the  superior  and  inferior  laryngeal  nerves,  and  the 
laryngeal  branch  of  the  »uperior  thyroiii  artery.  The  mmclea  of  the  laryni 
will  then  be  fully  dissected.  The  erica-thyroid,  tbe  arytenoid,  the  aryteno- 
epijflottideau,  and  the  posterior  crico- arytenoid  muscles  can  be  eeen  without 
injuring  the  cartil*go3  ;  but  to  ei[>oae  the  lateral  crioo-arytenoid  and  the 
thyroarytenoid  muscles,  it  is  necoaaary  to  remove  the  upper  part  of  one  nla 
of  the  thyroid  cartUage.  Lastly,  the  ventricles  and  pouches  of  the  larynx 
are  to  be  examined,  the  vocul  tiganietitu  are  to  be  dii^aected  out,  and,  the 
mnscular  substance  having  been  removed  from  the  cartihkgea,  their  uniting 
ligaments,  and  the  joints  by  which  they  move  on  one  another,  are  to  be 
studied. 

In  concluding  thin  stage  of  the  dissection,  l«t  a  vertical  section  of  the 
tiarei  and  hard  palate  be  made  on  one  aide  of  the  eeptum  naxi  Let  the 
moatui  of  the  nose,  the  iianal  duct,  and  the  maxillary  antrum  be  exa- 
mined (p.  773)  ;  and,  if  the  subject  is  in  good  condition,  a  view  may 
be  obtained  of  the  palatine  and  naso-palntiue  branches  of  the  spheno- 
palatine ganglion,  as  well  aa  of  the  distribution  of  the  descending  palatine 
artery  in  the  palate  (pp.  BOS  and  3B7). 

12,  Deep  Miifcles  and  arliajiliilioiit  of  Hic  Neck  and  Head. — The 
muEclea  attached  to  tbe  cervical  vertebne  are  now  to  b^  examined.  lu 
front  of  the  vertebral  coliimn,  the  student  will  observe  the  ncaleni,  longns 
colli,  recti  capitis  antici  major  and  minor,  and  rectus  lateralis  muacles 
(p.  103)  ;  then  turning  to  the  posterior  aspect,  he  will  dissect  the  remains 
of  the  levator  anguli  scapulte  (p.  303),  splenitis,  trachelo-mastoid  and 
comiilcxus  muscles  to  their  attachments  (p.  234),  and  notice  the  portion 
of  the  occipital  artery  covered  by  the  uplenius,  with  its  branch  the  prineeps 
cervicis  (p.  351).  The  recti  capitis  po«tid  major  and  minor,  anil  the 
obliqui  capitis  superior  and  inferior,  with  the  suboccipihil  nerve  supplying 
them,  are  to  be  dissected  out  (pp.  239  and  G32),  and  the  coume  of  the 
vertebral  artery  displayed  as  it  lies  in  the  groove  of  the  atlas  (p.  307). 
Lastly,  the  arches  of  the  vertebrie  are  to  be  removed,  and  the  joints  and 
lignments  examined,  expecially  those  between  the  atlas,  axin,  aod  occipital 
bone,  among  which  tbe  tranererse  ligament  of  the  atbu  aud  the  crucial 
and  odontoid  ligaments  require  particular  attention  (p.  126). 

n.— UPPER  LIMBS  OR  SUPERIOR  EXTREMITIES. 

The  ris;ht  and  left  limbs  constitute  each  a  part.  Their  dissection 
should  extend  over  a  period  of  not  le^s  than  fnur  weeks.  They  each 
include,  along  with  the  limb  itself,  the  axilla  or  armpit,  and  tha  struc- 
tures which  he  between  the  trunk  of  the  body  and  the  bones  of  the 
shoulder  and  arm.  The  muscles  of  the  back  and  the  spinal  cord  are  also  to 
be  dissected  by  those  having  the  upper  limbg.  Tbe  omo-hyoid  muscle, 
however,  and  the  upper  parts  of  the  trapezius,  levator  anguli  soapnln, 
splenius,  trachtlo- mastoid,  and  complexus  muscles  should  be  left  unbjured 
for  the  dissectors  of  tha  head  and  neck.  The  uiferior  boundary  of  this 
liart  on  the   trunk   of  the  body  is  indicated   by   a  line  passing   along   the 
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outer  and  lower  borders  of  the  Utiaaimua  doni,  tbe  ■emtos  mik^iu.  Mid 
the  pectiiraliH  tmijor  niiiscloH. 

1.  Musdea  of  the  Sndi ;  Spinal  Cord. — Diiriiift  the  first  four  days,  while 
the  Hiil'ject  in  lying  ou  its  face,  the  di»8Gcti>)D  of  the  back  and  Bpinal  cord 
beloiv  the  levul  of  the  thini  cervical  vertebra  m  to  be  completed,  Tjet  an 
incision  be  made  in  the  uiidiDu  line  from  the  level  nf  tba  third  cervical 
vertebra  to  the  Bacmm,  a  second  from  the  ncromion  to  the  spine  of  th" 
seventh  cervical  rertebra,  and  a  third  from  the  point  where  the  fold  of 
the  aiilla  meeta  the  arm  to  the  acromion.  If  the  student  be  a  beginner. 
let  him  at  onoo  dissect  out  the  trapezius  moscle  in  the  direction  of  its  fibrei 
(except  the  pnrt  of  it  which  falls  within  the  boundary  of  the  dissectioii  of 
the  hi'nd  and  neck),  and  afterwards  the  latissimua  dorai,  following  np  its 
fibres  as  oloFie  as  possible  to  the  tendon  of  insertion  ;  but  let  him  not 
reflect  the  skin  further  than  is  neceaaury  to  exhibit  the  aoterior  border  of 
the  Intissimus  dorsi  (p.  200).  If  the  student  bo  a  senior,  he  will,  previoai 
to  the  dissection  of  these  musctoi,  al^o  tlisplay  the  cutaneotu  br&nchea  of 
the  posterior  divisions  of  the  spinal  uerroB,  which  lie  upon  their  surEkcs 
<p.  633). 

The  trapezius  muscle  is  to  bo  divided  by  a  vertical  incinion  at  the  dis- 
tance of  two  inches  from  iU  vertebral  attachment,  and  on  its  deep  aspect 
the  spinal  accessory  nerve  and  the  auporficiiU  cervical  artery  are  to  be  di.'t- 
playeit  (pp.  ti3i>  and  373).  The  rhombf>id  and  levator  angiili  scspuliB 
muscles  may  then  be  dissected  (pp.  302  and  643),  ftn<i  the  nerve  to  the 
rhomboids,  reaching  their  deup  surface  from  above.  The  latissinius  doni 
muscle  is  to  be  diviilod  by  means  of  an  incision  carriei)  along  its  attachment 
to  the  lumbar  fascia  from  its  superior  border,  at  about  three  inches  f(om  its 
Tcrtebml  attachment,  downwards  and  outnarda  towards  the  eEt«mal 
border,  leaving  imcut  the  slips  attached  to  t)io  lower  ribs  and  cr^st  of  the 
ilium.  Till!  rhomboid  niiisoles  are  aUo  to  be  divided,  and  the  posterior 
scapular  artery  dissected  (p.  373).  The  sermti  postici  superior  and  inferior 
muscles  may  then  be  dissected,  and  the  vertebral  aponeurosis  cecti  (pp.  233 
and  240)  ;  after  which  a  view  may  be  obtained  of  the  serratus  nu^uns 
miiselu  from  its  iutonisl  aspect  (p.  207). 

The  posterior  serrati  niiiacleB  and  the  vertebral  aponeurosis  may  now  h> 
divider!,  an<i  the  dissection  of  the  muscles  composing  the  erector  spiiiie  may 
ha  proceeded  with  (p.  234).  Beginning  with  the  ilio-costaiis  or  wicro  lumbalis 
muscle,  the  student  will  dissect  tir.'t  its  tix  or  seven  slips  of  direct  insertion 
into  the  lower  ribs,  then  the  slips  attached  to  the  upper  ribs,  constitnting 
the  mnsculus  accessoriiis  ad  ilio-co3C:dem  :  he  will  afterwards  turn  the 
muscle  outwards  and  trace  the  separate  heads  of  origin  of  the  muBculn* 
accessoriua  from  the  lower  rilra  into  their  insertions  above  ;  and  also  the 
similar  origins  of  the  ascendens  ccrvicis  miiBcle  from  the  upper  riba.  He 
will  next  treat  the  longisaimua  dorsi  muscle  in  the  same  manner,  dissecting 
flrft  the  costal  insertions  on  its  outer  side,  and  then,  having  soparat«d  il 
from  the  spiusUs  dorsi  muscle  (which  always  requires  the  division  of  a 
tendon  niiiiiiiig  between  the  two  muscles),  make  out  the  inserlioas  into  the 
transverse  processes  of  the  vertebrie.  The  issue  of  posterior  branches  of 
spinal  nerves,  and  of  intercostal  and  lumbar  vessels,  will  guide  the  disaectw 
to  the  separation  of  the  masses  of  muscle  (pp.  633  and  404).  The  con- 
tinuation of  the  long  muscles  into  the  ascendens  cervicis  and  transveraali* 
cervicis,   and  the  origins  of  the    trachelo- mastoid,   are  then   to   be   tnioed 

iwards  in  the  neck.      To  see  the  last-named  muscle,  however,  the  splenins 

iBde  mint  be  dissected  and   vertically  divided  ;  and  the  complesiu  and 
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eemUpinalis  dorsi  and  colli  mn«o1es  init;  then  be  examiQed.  Lastly,  the 
deapeat  miiedei,  uiultifiJus  spioie,  rotatorea  epime,  iatisT-Epiiialus,  and  inter- 
trmiBTersBles  are  to  be  liiasected  (p.  238). 

At  thia  stage  of  the  diixecliun  a  good  view  may  be  obtained  of  the 
poBterioT  niELrgiua  of  the  obliquus  eiteruuH  and  obliqiiiis  iiitornus  miiBcles  of 
the  itbdomeu,  and  of  the  posterior  auJ  middle  UytTS  of  the  lumbar  apoueu- 
roftu,  which  are  continiiaiia  behind  with  the  traiiaversalid  muscle  :  tho 
dinectiou  of  theB«  muscles,  however,  beloDgs  to  the  abdomen,  uid  they 
must  Dot  be  injured  (p.  193). 

The  next  proceadiug  for  a  seuior  disaeotor  ia  to  lay  bare  the  spinal  cord  ; 
for  this  purpose  be  will  strnigbitiU  as  much  aa  posaible  the  lumbar  vertabrte, 
by  placing  blocks  unclemculh  the  abdomen,  and  Hill  let  the  neck  haug 
slightly  dowuHnrds.  He  will  tlieu  savv  through  the  laminie  of  the  dorsal 
aud  lumbiir  vertebrie  ou  euch  bide,  keeping  the  edge  of  the  saw  directed 
sliijhtly  iiiwariis,  and  will  coniiuue  the  eaw-cuta  below  on  the  bock  of  tha 
Bacrum,  so  as  to  moet  eauh  other  where  the  «acral  caiial  becomes  iucomplete. 
The  part  so  isolated  may  ea-ily  be  rai-ed  with  the  chiwl,  aud  nith  the  bouo- 
nippirrs  the  whole  laminw  of  the  vertebra)  may  be  removed,  attached  to  one 
uuoLher  by  thi^ir  elastic  li^aroertta.  Tu  several  spaces  of  the  lower  dorsal 
rejriou  the  articular  proconseH  of  the  vertebrm  may  be  removed,  so  aa  to 
expose  oDC  or  more  of  the  apiisal  nerves  isttuiog  from  the  canal,  and  these, 
being  dissected  for  a  little  distance  beyond  their  gaiiylia,  may  be  afterwards 
taken  out  along  with  the  cord.  The  theca  of  dura  mater  ought  now  to  be 
made  aa  oleau  as  poasihla  by  removing  the  fat  from  its  surface,  and,  after 
being  exauioi'd,  should  be  slit  opeu,  that  the  other  membraDes  and  the 
lelatlous  of  the  cord  may  be  examined  iu  hitu ;  more  particularly,  tho 
liyamentuin  deuticulatimi,  the  position  of  the  lower  extremity  of  the  cord, 
the  Cauda  equina,  and  the  filiim  temiiuole  will  be  observed  (pp.  602  aud 
565).  The  spinal  cord  and  its  roembruues  are  then  to  be  removed  from 
the  body  and  stretched  out  wpon  a  table,  when  the  anterior  aud  posterior 
roots  of  the  nerves  and  eomo  of  the  ganglia  in  connexion  wiih  the  latter 
may  be  obaetved  ;  also  the  external  form  aud  structure  of  the  cord,  with 
the  anterior,  middle,  aud  posterior  colujnus,  the  anttrior  and  posterior 
lisBure,  A-c. ;  and,  la.stly,  several  sections  of  the  cord,  in  different  places, 
may  be  made  to  exhibit  the  relations  of  the  grey  and  white  matter  within. 

2.  Ptdoral  Jtcgioii  a7iil  Axilla. — Within  four  days  ofter  the  subject  haa 
been  laid  u|)on  ita  back,  the  pectoral  region  and  the  axilla  are  to  be  dis- 
sected. Let  a  median  incision  be  made  in  front  of  the  sternum,  and  from 
its  upper  end  let  another  be  carried  along  the  clavicle  to  the  ncromion,  and 
thence  downwards  to  the  inside  of  the  middle  line  of  the  arm,  a  little 
below  the  fold  of  the  axilla,  and  a  third  hori/outally  outwards  tcora  the 
loHer  end  of  the  sternum.  Then  let  the  skin  be  reflected  from  the 
pectoralis  major  muscle  (p.  203],  and  let  the  senior  student  in  doing  thi£ 
preserve  the  hbies  of  the  plalyamn  myoides  aud  the  suprasternal  and  tupra- 
clavicular  branches  of  the  cervical  plexua  of  nerves  descending  over  the 
ulaTicle  {pp.  170  and  G39),  ihe  anterior  cutaneous  brouchea  of  the  inter- 
costal nerves,  with  the  accompanying  twigs  from  the  internal  mammary 
artery  near  the  middle  line,  and  two  or  three  small  anterior  twigs  of  tha 
lateral  cutaneous  branahes  of  the  intercostal  nerrea  appearing  round  the 
lower  border  of  the  uusole  (pp.  656  and  375).  If  the  subject  be  a 
female,  let  him  alao  dissect  the  mammary  glaud,  and  in  raising  the  general 
integument  leave  the  skin  of  the  nipple,  by  carrying  a  i^rcular  incision 
roimd  it  of  about  two  inchea  in  diameter  (p.  1002).      By  raising  the  skin 
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11111110  this  oirola  tlia  lactiferous  ducts  twil  socculi  nill  be  brought  into 

view. 

Lot  tlie  clavicular  portion  of  tlie  pectoi-alis  ini^jor  tnuscla  now  be  divided 
near  the  ciavicle  for  the  exalniuatioji  of  the  EUbcluviclllar  space,  pri^serring 
the  eltcrual  anterior  tbomcic  iitrve  an  it  puoses  to  tliat  muHulu  (p,  tiia)  ; 
aud  let  the  coato-coracoiil  mombraiia  arid  alicath  of  the  axillary  veasela  be 
Bxauiiued  (|).  239).  Then  I^t  the  Hh>;utL  be  ruuioved,  aud  lut  tfae  ttitmi- 
nation  of  the  CHphalio  veiu  aud  the  parts  of  the  axillary  artery  and  vein 
brought  iuto  vie»  bu  studied,  aud  aho  the  superior  or  short  tliorftcic, 
acromio- thoracic  and  thoracico-huuieral  branches  (pp.  3TT  and  408). 

For  the  dieeection  of  the  axillary  space,  the  skin  aud  the  fasciii  hre  to 
be  separately  raised  from  ita  surface  (p,  230),  and  iu  the  first  plam  tLa 
great  vessi^U  aud  nervea  cf  the  liiub  should  be  cartfuUy  eipoii«d  as  they 
pass  from  the  axilla  into  the  brachial  region,  but  without  much  diiiluibiu;; 
iheir  position.  The  axillary  artery  aud  vein  are  then  lo  be  followed 
upwards,  and  the  fat  removed  from  within  the  space,  when  the  long 
thotacio  veaaeb  will  be  found  chiedy  along  the  anterior  border,  the  tub- 
scapular  vessels  piincipally  along  the  posterior  border,  aud  the  alar  tnigs 
more  in  the  middle.  At  this  strige  there  will  also  be  seen  on  the  iuuor 
wall  of  the  axilla  the  iutercosto-humeral  uith  other  lateral  cutaneous 
btauches  of  intercostal  neci'ea  piercing  the  serrutus  mn^uus  nu&cle  (p.  ticir), 
the  posterior  thoracic  nerve  desceudiog  on  the  turfuce  of  that  muscle  to 
supply  it  (p.  644),  aud  on  the  posterior  n'all  the  three  subscapular  uervec 
{p.  IJ45).  When  the  uxilla  has  been  sudiciently  i-tudied,  the  remainder  of 
the  pectondis  major  muscle  ia  to  he  divided  ;  tlie  pectornhs  miuor  muscle 
aiso  is  to  he  dissected  and  divided,  and  the  internal  anterior  thoracic  uuive, 
which  supplies  it,  is  to  be  found.  By  this  proceeding  the  axillary  vessels 
will  be  exposed  in  their  whole  course,  and  the  origins  of  the  branches  of 
the  axillary  artery  may  be  more  fully  examined,  viz.,  the  acromio-thoraciQ, 
the  alar  thoracic,  short  and  long  thomcic,  and  subscapular  arteries,  aud  the 
auteiior  aud  posterior  circuuiflex  arteries.  Three  cords  of  the  brachial 
plexus  will  also  he  seen  ;  the  outer  cue  b'iviug  off  the  musculo-ontaneoua, 
the  external  anterior  thoracic,  and  the  outir  head  of  the  medi&n  uerva  { 
the  iuuer  giving  oS  the  inner  head  of  the  median  nerre,  tlie  iuterual 
cutaneous  nerve,  the  nerve  of  Wrisberg  and  the  ulnar  :  the  posterior  giiing 
off  the  three  subacapular  nerves,  the  circumflex,  aud  the  inuaciilo- spiral 
nerve.  At  this  time,  after  removing  the  costo-coniuoid  fascia,  tliu  sub- 
claviuB  muscle  tihould  be  cleauuJ  and  examined  (p.  2U6). 

On  the  fourth  dny  after  the  subject  has  been  (laced  upon  its  back,  the 
clavicle  is  to  bo  siiwu  through  the  middle,  or  di^rticuluted  at  its  sternal 
end,  if  this  should  be  recommended  by  the  Demonstrator.  The  di-sect«c 
of  the  ariu  may  then,  in  company  with  the  di>Bector  of  the  head  tiud  ue<ik, 
on  the  same  aide,  obtain  a  continuous  view  of  the  upper  part  of  the  brachial 
plexus,  and  trace  the  origins  of  the  aujir^scapular  and  posterior  thorkcie 
nerves  (p.  <J41).  The  axillary  vessels  aud  the  main  trunks  of  the  brachial 
plexus  of  nervea  are  afterwards  to  be  securely  tied  together  opposite  the 
outer  border  of  the  hii^t  rib,  and  divided  above  the  ligature  ;  the  lower 
paits  may  subse^juently  be  retained  in  position,  by  tying  them  to  the 
portion  of  the  cluvivle  left  with  the  arm.  The  i-erratus  miigiius  uiuscie  may 
now  be  put  upon  the  stretch,  aud  should  be  fully  studied  before  the 
removal  of  the  arm  (p.  207]. 

3.  Scapuiar  MuxUs,  Vesseli,  and  Ntritt. — After  the  arm  has  be«n 
^amoved,  the  first  duty  of  the  dissector  is  to  clean  the  parts  Khicfa  have 
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been  already  laid  bore,  tnd  to  disseat  tJl  the  cut  muscles,  bo  as  to  bring 
tbeir  attitcboiuutB  coopleti-ly  U\t-t  viuw  ;  be  may  then  rrmove  the  reduu- 
dant  maaaeH  which  are  no  Ijiiger  raquiied,  preseri'ing  only  such  portions  of 
tendouH  and  nuscleii  as  may  bo  neceasnry  for  subsequent  rovisioD  of  their 
raktious  to  the  joiuts  and  their  attachments  to  the  bones.  He  will  then. 
clean  the  dultoid  inuacle,  beginning  from  behind,  so  as  to  save  aa  much  aa 
possible  the  outuneou^  britncliea  of  tbo  oiri-'umHez  nerre  (pp.  208  and 
645).  He  will  dissect  Die  teres  major  muscle,  and  the  quadrangular  and 
triangular  iiitorvals  which  are  Bepiiruted  by  the  long  head  of  the  triceps 
niuaole,  and  lie  between  the  teres  muscle  iind  the  scapula  ;  ami  he  will  lay 
bare,  u  far  an  can  be  clone  without  injury  to  the  muscles,  the  tstructures 
nhiel)  pus  tbrouijb  these  iuterrnls,  viz.,  in  the  upper  or  quadrangular  one, 
the  cireumfleK  unrve,  with  its  branch  to  the  teres  minor  muscto,  uud  the 
posterior  circuuiHex  arti.-ry,  and  in  tlio  lower  or  triaugular  interval,  the 
dorsal  branch  of  the  aubscapnlAT  artery  (p.  380).  The  deltoid  muscle  ia 
next  to  be  removed  frum  the  whole  of  its  Huperior  attachment,  and  beneath 
it  wiU  be  Been  the  bur^t  that  tics  betweeu  the  acromion  and  ehoulder- joint 
(p.  I'iS),  aud  the  branches  of  the  circumflei  veascLa  and  nerve.  The 
terns  iniuor,  iiifroHpiTiatlls  and  supraspiuatus  muscles  are  to  be  diesected 
and  Todecteil,  and  the  distribntiou  of  the  Huprascapular  nerve  and  artery 
traced.  While  this  ia  done,  neither  the  deltoid  ligament  uor  acromion 
need  be  divided.  The  subscapular  muscle  is  likewise  to  be  examined, 
with  the  two  short  subscapulur  uerves  which  supply  it  ;  and  on  reflecting 
this  muscle,  the  suhBcajjular  bursn  will  Ite  observwl  communicating  with 
the  shoulder-joint.  In  removing  the  muscles  attached  to  the  scapula,  the 
student  should  biing  into  view  the  an asto muses  of  the  posterior  ncnpukr, 
suprascapular,  acromio- thoracic,  ilorsid  branuh  of  the  snbsoapnhir,  auil  the 
circnnitIeK  arc«nex.  The  Bcapiilar  muscles  may  then  be  cut  short  at  theii 
attach  mi:  nts  to  the  bumetu<i. 

4.  Svbcufnncouii  citir  of  the  Arm. — In  proceeding  with  the  dissection  of 
the  arm,  if  the  part  be  in  a  condition  favourable  for  thu  purpose,  the 
disBi^ctor  may  at  once  display  the  outaueoiis  nerves  and  Teina  as  far  as  the 
wrist  (p.  047).  He  will,  in  thiit  case,  make  an  incision  all  the  way  down 
to  the  wri*t  in  front  of  the  limb  ;  or,  shouhl  it  be  deemed  advisable  not  to 
remove  the  integument  so  far,  he  mny  terminate  his  incision  half-way  down 
the  fore-arm.  For  the  easier  preservation  of  the  cutaneous  nerves,  which 
lie  cloEie  to  the  aponeurosis  of  the  limb,  he  will  rtmove  the  subcutaueoua 
fat  by  reflecting  it  in  tho  direction  from  iibove  downwards.  The  intercosto- 
bumeial  nerve  is  to  be  traced  down  to  its  distribution  (p.  057}.  Ths 
nerve  of  Wrisborg  and  the  internal  cutaneous  branch  of  the  musculo-spintl 
uervo  will  be  most  easily  traced  from  their  deep  origins  (pp.  64(>  and  652). 
The  internal  cut.iueoos  nerve  will  be  found  pierciug  the  aponeuroaij  on  the 
inside  of  the  arm  iu  two  separate  places,  a  fow  inches  above  the  elbow  ; 
and  on  the  outer  side  will  he  found  the  two  external  cutaneoas  branches 
of  the  uiu.->culo-9piral  nerve,  appearing  in  the  line  of  the  eittmal  iuter- 
muEcutar  avptum  ;  while  at  the  bend  of  the  elbow,  towards  thu  outer  side, 
th«  mu^oulo-cut.meous  or  external  cutaneous  nerve  will  be  observed 
emerging  fvam  the  deep  imita.  Near  the  elbow,  on  the  iuuer  side,  there  ia 
a  sniall  lymphatic  gland,  and  ou  the  siibcutaneoua  part  of  the  olecranon  a 
small  synovial  bursa.  Further  down,  there  may  be  seen  on  the  inner  side 
a  cutaneous  branch  from  the  uluar  nerve,  below  the  middle  of  the  fore- 
arm ;  on  the  outer  aide  the  radial  nerve  becoming  superlicial  two  or  threa 
inches  tibove  the  wrist ;  and  in  front  the  palmar  cutoueous  branch  of  ths 
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medUn  nerve  immediately  above   the  annular  ligameDt      On   the  fore-ann 

ivill  be  found  the  rudinl,  tnediau  and  ulnar  veins  ;  iu  front  of  tbe  elbow 
the  mediuc- cephalic  and  median- baaitio  Teins,  together  with  the  deep 
median  brancli  ;  and  in  the  upper  arm  the  cuphtdic  and  batdlio  tmub 
(p.  4GG). 

6.  Brachiai  Reyion  more  deeply. — The  student  wUl  now  remore  the 
aponeurosis  from  the  front  of  the  arm.  He  will  first  dixsect  out  the 
brachial  artery  witii  tht  vunce  comites  clinging  to  it  and  inter-communicating 
round  it,  and  the  medinn  nurve  crossing  iu  front  {p.  3S1).  Aming  from 
the  inner  side  of  the  sriety  he  will  find  the  «ui)erior  profunda  branch 
turning  backwards  with  the  munculo-splral  nerve,  a  little  farther  down 
the  inferior  profunda  branch  accompanying  the  ulnar  nerve,  and  a  little 
above  the  elbow,  the  an^atomolic  resting  ou  the  brachialis  auticus  musdie  : 
nhile  from  the  outer  side  of  the  brachial  artery  a  variety  of  muecalai 
brancbcB  are  observed  to  spring.  The  inferior  profunda  sometimee  arimsa 
from  the  superior  profunda  branch.  Kot  uufreijnently  two  large  arteriw 
will  be  fouud  iu  the  arm,  iu  coD«equeLce  of  a  high  division  of  the  main 
trunk  ;  the  radial  or  ulnar  artery,  most  frequently  the  former,  being  given 
oil  from  the  brachial  at  a  higher  point  than  usual,  and  sooietiniee  even  a* 
high  as  the  ax.illary  artery.  In  some  of  these  cases  the  aitery  which  ari&e* 
out  of  place  lies  supeificiully  to  the  aponeurotis  of  the  limb.  The  biceps 
and  coraco-brachialis  musclea  ore  next  to  be  disnectcd,  and  the  deep  part 
of  the  munculo- cutaneous  nerve,  which  gives  them  branches  (pp.  21^  Mid 
648).  The  dtKsector  will  be  careful  to  preserve  the  aponeurotic  alip  of 
insertion  of  the  biceps,  whith  Jits  iuperfioiolly  to  the  vessels  at  the  bend 
of  the  arm.  The  ajioneurosia  is  to  be  romoved  from  the  batk  of  the  arm, 
and  the  intermuscular  septa  are  to  be  examined  (p.  S30)  :  the  triceps 
muscle  is  to  be  dissected,  and  the  superior  profunda  artery  and  tuusculo- 
spiral  nerve  are  to  be  trueed  to  its  outer  side  (pp.  214  and  0&2).  The 
musculo-sptral  nerve  is  to  be  followed  to  its  division  into  the  radial  and 
posterior  interosseous  trunks,  aud  its  branches,  to  the  brachiolis  Knticua, 
supinator  longus  and  extensor  carpi  radialis  lougior  displayed.  The  space 
in  ftont  of  the  elbow  should  next  be  dissected,  so  as  to  show  the  relatioiu 
in  it  of  the  brachial,  ulnar,  and  radial  arteries,  with  the  ladiol  recumrnt 
and  anterior  ulnar  recurrent  branches,  and  the  median  and  rodiid  nerves 
(pp.  389  and  397).  The  brachialis  anticus  muiicle  should  also  at  this  time 
be  fully  exposed  down  to  its  place  of  insertion. 

6.  SlimtldeT-joiiil,  dc. — The  articnlntions  at  the  upper  part  of  tlie  arm 
ought  now  to  be  (-xaniined  {p.  134).  The  conoid  and  trapezoid  parts  of  the 
ligamenta  uniting  the  clavicle  to  the  coracoid  process  uie  iirst  to  be  dm- 
sected,  and  their  uses  studied  ;  then  the  acrouiio- clavicular  articulation,  and 
the  suprascapular  and  coraco-acromial  ligaments  of  the  scapula  ;  lastly, 
the  shoulder  joint  is  to  be  dicsected,  the  capsule  is  to  be  cleaned,  the 
coraco-humeral  ligament  dissected,  and  the  tendons  of  muscles  in  cloae 
relation  with  the  joint  examined.  M'hen  lastly  the  capsule  ia  opened, 
the  origin  of  the  long  head  of  the  biceps  in  connection  with  the  gle- 
noid ligament  will  be  seen,  and  also  the  prolongations  of  the  lynovim] 
membrane  round  the  long  head  of  the  biceps  and  beneath  the  subscapular 
muscle. 

7-  The  Fort-arm  in  front. — Let  the  aponeurosia  be  removed  from  the 
front  of  the  fore-arm,  and  let  the  five  superficial  muscles  arising  from  the 
inner  condyle  of  the  humerus  be  dissected,  beginning  with  the  pronator  radii 
teres  i  exhibiting  iti  two  heads  of  oiigin  with  the  mEdi&u  nerve  between 
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them,  and  proceeding  Baccessivelf  to  the  flexor  o»rpi  Tadiolis,  palmaria 
luDguA  (nhUk,  however,  is  often  abaent),  flexor  sablimU  digitoinin  and  liiixor 
enroll  uliiarls  (p.  215)  ;  displayiug  tba  brauchea  of  the  mediaa  nerve  to  the 
lirnt  four  miisclea,  and  that  of  the  utititr  nerve  to  tba  last-mentioued  musale 
and  to  the  llesor  profundus  digiturum  (pp.  60 1  and  65!)).  The  course  of  the 
ludial  and  ulnar  arteries  and  nerves  in  th«  fore-arm  in  also  to  be  studied.  From 
the  radial  artery  (p.  394)  will  be  BBcn  given  off  the  radiul  recuneat,  the 
muscular  brnQchos,  the  anterior  carpal  branch  and  the  nuperficial  volar ; 
vhile  Hxisiug  from  the  iiIudt  nricry  {p.  388)  will  be  suen  the  auteiior  and 
).<o^terior  iiloar  recurrent,  and  the  iiiterosseons,  dividing  into  anterior  and 
posterior  iuterosseouH,  aud  giving  off  the  branch  to  accouipan;  the  inediaa 
iierve.  This  limt  branch,  thi:  comta  uervi  mediaui,  derivea  imjiortance  from 
buing  not  uufr>:i{uautly  developed  as  a  third  principal  iruuk  of  the  fore  arm, 
'which  passes  duwu  into  the  tuperlicial  palmar  aruh.  The  muscidar  briinche^ 
of  the  nljiw  artery,  aud  its  anterior  and  poeterior  carpal  briinehea,  are  also 
to  be  eiposed,  The  deep  layer  of  niUHclea,  cousiiiting  of  the  flexor  longua 
pollidB,  flexor  profundua  di^torum  and  prouulor  i^aadratus,  are  next  to  be 
dissected  (p.  219)  ;  and  alon^  with  tbem,  lying  on  tbe  iuturoaaeous  mem- 
brune,  and  giving  twi^  to  the  muBcleE,  the  intero>^Heoiu<  branch  of  tbe 
median  nerve,  and  accouipaujing  it,  tbe  anterior  iuterosseoux  artery  (p.  390). 
8.  The  JJmtd  iii  front, — For  thti  dissection  of  the  front  of  the  hand,  let 
an  incision  be  made  dovrii  the  middle  of  the  palm,  a  second  transversely 
through  tbe  xltin  above  the  divibiou  of  the  fin^'era,  and  others  down  tbe 
middle  of  each  fliiger.  Let  the  palmar  aponeurosis  be  exposed  (p.  231), 
preserving  the  palniaris  brevia  muscle  wbicli  is  attached  to  its  inner  margin 
(p.  '2U5) :  and  let  tbe  skin  be  reflected  from  the  front  of  the  Gugcrs  aud 
thumb,  so  aa  to  exhibit  the  Gheaths  for  the  tendons,  aud  tbe  two  digital 
branches  of  the  artery  and  nerve  on  each  (p.  S18).  The  palmar  aponeu- 
rosis is  then  to  be  remoied,  and  the  trunks  of  the  ulnar  aud  median 
nerves  will  be  brought  into  view  (pp.  G49  and  651},  as  also  the  ulnar  artery, 
the  supetficl^d  volar  braucli  of  the  radial  artery,  aud  tbe  Buperhcial  p^ilmar 
arch  (p.  303).  TLe  short  muscles  of  the  thumb,  liz,,  the  abductor,  opponeus, 
flexor  brevis,  and  adductor  polliois,  are  to  be  dissected,  with  the  twi^a  of  the 
median  nerve  iiipplyiug  the  thtno  fin^t,  and  the  insertion  of  tbe  flexor  longiis 
pollioia ;  then  the  abductor,  oppunens,  and  flrxor  minimi  digiti,  with  the  tivi^a 
of  tbe  ulnar  nerve  supplying  tbem,  and  itxdeep  biauch  piercing  Ibem  (p.  326). 
The  annulur  ligament  is  to  be  cleaned  and  the  i-ynoviol  sheath  behind  it 
examined  ;  the  tendons  of  the  auperficiul  and  deep  lleiors  are  to  be  followed 
to  their  insertions,  and  tbe  lumbricaleB  mu^tcles  dissected.  Tbe  deep  braiich 
of  the  ulnar  artery  may  now  be  traced  to  the  deep  palmar  orcb,  aud  that 
of  the  ulnar  nerve  to  its  distribution  in  all  the  tnteroasej,  two  of  tbe 
lunibricales,  the  adductor  poUici.s  and  tbe  inner  part  of  the  flexor  brevis 
polliois  muscle.  The  deep  palmar  arch  and  its  hrancbes  are  also  to  be  fully 
examined  (p,  40U). 

St.  The  forc-ai-m  and  ITuiiil  Fositriorhj, — For  the  dissection  of  the  back 
of  tbe  fure-arm  and  band  let  tbe  remainder  of  the  integument  and  apo- 
ueurokis  be  carefully  reflected,  aud  let  tbe  distribution  of  the  ulnar  and 
radial  nerves  to  thti  dumut  aspects  of  tbe  fingers  be  traced  (p.  C53).  Tbe 
mutcles  are  then  to  be  dii^ected  in  tbe  following  order,  vin,  the  fiupiuator 
longus,  exlenaores  carpi  radiales  longior  and  brevior,  extensor  carpi  uluaria, 
extensor  communis  liigitorum  and  exteueor  minimi  digiti,  the  extensor 
indicia,  the  three  extensoros  poUidf,  aud,  Lastly,  tbe  aucoueua  and  supinator 
brevLi  muaclea  (p.  220).      There  vill  be  found  passing  through   the  fibres 
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of  the  lut-meutioued  iniiade,  the  posteiior  iuterosseooa  nerva  ;  and  on 
tlia  iuteroimeouii  monibriitia  tlie  poaterinr  tnturossiiaua  artery,  with  iti  re- 
Gurrrut  brauch  ;  they  oru  botli  to  be  traced  to  their  distributioD  (pp.  6&4 
aiiJ  391).  The  lower  part  of  the  radiikl  artery  which  has  hitherto  been  bid 
from  viuw  may  aliiu  now  be  atutlied  :  its  posterior  carpal  and  its  met*- 
carpal  brauch  will  be  seeu,  tognthar  with  the  dorsal  branches  of  the 
thauib  and  iudex  fiuger  (p.  398).  Tha  teruiiuatiuu  on  the  biick  of  the 
wrUt  of  the  anterior  iuteraasuons  artery  after  paaaiog  through  the  ioter- 
oaBeouit  mumhraao  is  also  to  be  noticed.  Fiaally,  the  interuBsei  muscles 
aie  to  be  dissected  ou  both  tha  palmar  and  dorsal  aspccti  of  tha  h&od 
(p.  227). 

10.  Arliculations  itf  the  Fore-aTtn  and  Hand. — The  dissector  tuaj  now 
return  to  aii  eiamiuation  of  the  elbow-joint  and  other  nrticu)atioD«  of  the 
upper  limb.  In  conaectiou  with  the  elbow-joint,  he  will  fir>t  make  a  reri- 
Biou  of  the  rtUiiou^  of  the  soft  ^art^  to  tha  joint,  such  as  those  of  the 
tricepH,  brachidlis  auticus  and  aupiiiator  brevis  luiucleB,  the  muscloa  attached 
to  the  outer  and  inner  cotidylea  of  the  humerus,  and  the  medisu,  mucculo- 
Bpiral  and  ulnar  uerves,  together  with  the  anastonioKes  of  the  supi;rior  and 
iuferioT  profuuda  aud  the  Hliaitountic  brunches  of  the  brachliil,  with  the  t«o 
uluar,  the  raillal  and  the  lute rosaeous  recurrent  urti;vies.  The  dlK-^ector  will 
then  proceed  to  c:(Hmine  in  detail  the  internal  audeiteruitl  Intoral  lignments, 
the  aiiterior  and  the  thiu  ponterior  ligameuts,  the  orbicular  li^aiueut,  the  srno- 
vial  membrane,  aud  the  ourtibginous  Bnrfacea  of  the  bone*  (p.  1 38J.  The 
diasector  should  can-fully  obaeive  the  ditfereut  kinds  of  motion  of  which  the 
parts  are  capable,  and  tlio  variatioua  iu  the  tightness  of  the  ligament*  ani 
in  the  relations  of  external  parts  induced  by  these  lootiiins.  lu  examiik- 
ing  the  lower  radio-ulnar  articulation,  tha  director  will  particularly  study 
the  relations  of  the  triangular  libro-iartilngo,  and  the  untnre  of  the  move- 
uienti  in  pronation  and  supination  of  tha  band  ;  and,  in  the  carpul  joints, 
the  extent  of  the  synovial  cavities  and  the  position  of  the  cartiLtge  ftnd  in- 
titrosseous  ligaments. 

la—THOKAX. 

The  light  and  loft  sides  of  this  region  constitute  each  a  part.  Its  (U«aeo- 
tion  uiiy  be  completed  within  three  weeks.  It  iucludes  the  deep  die- 
seolion  of  the  thoracic  patietes,  the  viscera  of  the  thoratic  cavity, 
together  with  the  upper  surface  of  the  diaphragm.  It  is  iudispenAatile 
that  the-dittsectoiB  of  opposite  sides  should  b«  pre^nt  together  and  act  ia 
concert. 

1,  rariciia  and  I'hvra. — The  dissection  is  to  be  commenced  on  the  liftb 
day  after  the  subject  has  been  placed  upon  its  back,  that  ia,  the  ttnth 
day  aftti  it  has  Ii«l']i  lirst  placed  iu  the  loomi.  The  external  and  internal 
intercostal  muscles,  aud  the  intercostal  aiteries  ani  nerves  in  the  anturior 
part  of  their  conrr^e,  together  with  the  paiietal  pleura,  are  to  be  first  ditaected 
(pp.  240,  402  and  G55),  Thtn  Itt  the  internal  manjiunry  artery  on  the 
riyht  side  be  laid  biiro  by  the  removal  of  the  2ud,  3rd,  Ith,  5lh  and  Oth 
costal  curtiliiges,  in  order  that  its  relation  to  the  sternum,  and  its  auterioir 
intercostal  uud  perforating  branchea  may  be  observed  (p,  374).  The  corre- 
apouding  costnl  cartikgus  on  the  left  side  may  then  be  divided  close  to  the 
libs,  aud  the  ribs  belonging  to  those  cartilages  on  both  sides  ure  theu  to  ba 
divided  as  smoothly  as  po^ible  about  three  inches  beyond  their  angles  ;  in 

"g  which  the  di-ixecturs  must  be  careful  to  avoid  injuring  their  hands 
the  sharp   apicula  of  the  sawu  extremities  of  the  ribs.      The  anteriov 
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limits  of  the  pleural  cuvities  &ud  tlia  positiou  of  the  auterior  medi&atiQarn 
can  DOW  be  exauilDeiJ,  b^gether  with  the  position  of  the  huu't  aud  great 
vessels  iu  relatiou  to  the  luags  and  the  ivhIIs  of  the  tUorai  (p.  293).  That 
this  viuj  be  done  more  eSuiituolly,  the  lungs  should  be  inllLited  through  b 
tube  introduced  iuto  the  throat  or  wiud.pipe,  and  their  different  positioas 
uud  reluti'io*  in  tlie  iuSated  and  collapsed  state  attentively  eiainined.  Tho 
body  of  the  BtemuiD  is  iieit  to  be  separated  from  the  mauubrium,  and, 
tugL'thcT  with  the  adherent  coatal  cartilages  of  the  left  side,  removed  ;  aod 
ou  the  fragment  of  the  thoracic  nail  thus  separated  the  triangularis  sterui 
luusole  and  its  lelatioa  to  the  internal  maiuiuury  artery  may  ba  furtUer 
eiamiued.  The  dissectors  will  then  complete  their  eKHtniustlon  of  the 
auterior  mediostjuum,  obscriiug  in  its  upper  part  the  remains  (if  any)  of  the 
thymus  bo^ly,  and  will  carefidly  utudy  the  reuiaiuiuK  reSectiuu!*  of  the 
pleura.  Tlie  heart  within  the  poricarJium  is  ulao  to  be  obsiirved  (p. 
:)13).  In  making  this  dissection  the  student  may  be  required  to  separate 
the  parietal  from  the  pulmoiiury  pleura,  by  breaking  up  with  his  lingers,  or 
the  luiUillu  of  the  knife,  the  itiSatnmatory  adhesions  which  are  often  met 
with.  Greut  care  must  be  taken  to  clean  with  ■  Hi>oiige  and  wash  the  interior 
of  the  chest  and  the  tiurliice  of  the  luuga,  first  with  water,  and  subsequently 
with  preserving  fluid  (p.  892), 

2.  facta  iVftrjiu!  lo  llie  Fvncurdium. — The  phrenic  nerve  will  be  seen 
on  each  tiide  beneath  the  I'leura  iu  front  of  the  root  of  the  lung,  and  is  to  bn 
dissected  out ;  when  its  relation  to  the  iuterual  mammary  artery,  which  it 
crosses  at  the  upper  port  of  the  chent,  and  the  branch  of  the  latter  artery 
which  ttcoonipauies  it,  are  to  be  observed  (p.  G40).  The  structures  above  tho 
pericurdium  are  then  to  be  ditisected,  Foremost  will  be  found  the  inno- 
miuute  veins  and  superior  vena  cava,  with  the  termination  of  the  vena 
azygOB,  and  savoral  smaller  veins,  \ii.,  the  inftnor  thyroid,  internal 
mammary,  Bup>;rior  intercostal,  and  bronchial  veins  (p.  453)  ;  aud  bdhlnJ 
the  veins,  the  iunotniuate,  left  carotid,  and  left  subclavian  arteries  arixiug 
from  the  aicli  of  the  aorta  (pp.  34U,  341  and  3tl4).  The  pueumo-gastcio 
nerves  will  also  he  found,  that  of  the  right  hide  lying  eiterual  to  the  inno- 
minate  artory,  aud  its  recurrent  branch  turning  round  behind  the  subclavian 
artery  ;  and  that  of  the  left  »ide  passing  down  in  front  uf  the  arch  of 
the  aorta,  »ith  its  recurrent  branch  winding  behind  the  aorta  (p.  G18). 
Likewiiio  crossing  the  arch  of  the  aorta,  on  their  way  to  the  superhciat  car- 
diac plexus,  will  be  found  the  cervical  cardiac  branch  of  the  left  pneumo- 
i;astric  uoi've,  and,  usually,  the  superior  cardiac  branch  from  the  sympathetia 
nerve  on  the  left  aide  (p.  090).  The  other  cardiac  nerves,  viz.,  the  cervical 
cardiac  branch  of  the  right  pneumo-gastric  nerve,  the  thoracic  cardiac 
branches  of  both  ptieumo-gastric  nerves,  the  three  cjrdiric  brauchea  of  the 
sympathetic  chain  of  the  right  side,  aad  tlte  middle  and  inferior  branches  of 
the  left  idde,  are  to  l»  sought  on  the  front  aud  sides  of  the  trachea,  as  they 
pjss  down  to  the  deep  cirdiuc  plexus.  The  distribution  of  the  pneumo- 
gastric  nerves  in  then  to  be  traced  to  the  lungs  and  tesophagus  ;  and, 
as  far  as  possible,  the  posterior  anil  auterior  pulmonary  plexuses  are  to 
be  brought  iuto  vievc  (p.  1)23).  After  that  has  hotn  done,  the  roots  of 
the  lunjfs  are  to  be  fully  diai-ected,  the  relations  of  the  pnlmoniry  arte- 
ries and  veins  and  the  bronchi  observed,  and  the  brouchlal  arteries  traced 
to  their  origins  (pp.  897  and  402), 

3.  Iideriur  of  the  Pcricardiiim  und  Ilcari.  —  The  pericardium  having 
been  examined  ou  its  outer  aspect,  is  then  to  be  cut  open,  aud  its  interior 
carefully  inspected  (p.  300} ;  after  whiah  it  is  to  be  reiuored,  its  rem.tlus 
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being  cleared  awaj  from  the  truuks  of  TesBela  ^uteriug  and 
fi'om   the    heart.        The    arch  of  the  aorta    may     dow    be   fully    studied, 
awl    the   cord    of  tha    ductus   uiteriosuH   displayed    pasxiug    buCweeD     tbe 
oommeuceuieDt   of  tho   li'ft   {luluioiiary    urlury    aud  the  arch  of   tbe  aorta 
(pp.  3J1   and  3S2).        Ihu  Htudeiiln    nill  ihuii  proceed    to   the  di^isection 
of  the   hcsrt,   exaiuiuiug    Grbt  its   eiterual  form   (p.  302),  and   aftenrknls 
diasectiug  the  right   and   left  coroiiiiry  arteries  and   the   coronary   vein  (pp. 
338  and  482),       They  will  then  make   an   ojieuing  into   the  rijjht   auiidic, 
by  means  of   one  incision   from  the  polut  of  eutrance  of  the   vena   csra 
superior  to  ui'ar  the  eiilruiice   of  the  vena   cava   iufrrior,  and  another  from 
the  auricul&r  appenJage  to  the  niiddlu  of  the  first  incision,   They  will  remove 
nnd  wash  out  the  bloml  from  thi,'  right  fide  of  the  heart,  aud  vill  particululy 
observe  in  the  auricle  the  arran^emeut  of  tlie  musculi  pectiuali,  tbe  auuuIus 
ovalis,  the  Eustachian  valve  guarding  the  vena  cava  inferior,  the  oritiee  of  tha 
coLouary  vein  guarded  by  the  valve  of  ThebcBiuH,  and  the  foramiua  Thebesii 
(p.  308).  \Vhen  the  examiuation  of  the  right  auricle  has  been  compleied,  the  di«- 
ecctur  uill  paiis  the  forefinger  of  the  lelt  hand  through  the  auiicuio-veutricnlar 
orifice,  and  oi>«n  the  light  veDtiicle  by  tno  incisions,  one  along  the   anterior 
border,  cIobo  to  the   s^eiitiim   of  the   heait,  prolonged  upHariU  to   the  com- 
nii-neement  of  the  pulmonaiT  attery,  and   tbe   other  passing  from  the  first, 
along  the  buperior  border  of  the  vtntricle,  imiuediately  below  the  atuioulo- 
veuliicular  sulcus,  care  being   taken   not  to  injure   the  anterior   aegment  uf 
the  tiicuKpid  vulve.       The  principal  objectB  to  be  noted  in  this  veiitricle  aiD 
tbe  tricuspid  valve  ttiih  the   chordio   teudlnem  and  musculi  papillorea  tihich 
act  upon  it,  the  other  nrrangenjcuts  of   cuhimnoi   camese,  the  infuudibulam, 
and  the  temllunar  lahes  of  the   pulmonaiy  artery  ou   their  cardiac  aspect, 
in  eipciiing  the  lattvr,  tho  incision  into  the  ventricle  should  be  carried  into 
(ho  pulmonary  arttfy  between  two  of  the  agments  of  the  valve  {p,  310), 
To  eiamine  the  left  side  of  tbe  henit,  let  the  inferior  vena  cava  be  diaMcted 
a  little  out  of  its  nptrture  in  the  diaphragm,  and  let  it  be  divided,  and  the 
htait  thrown  upwards.      The  left  auricle  is  then  to  be  opened  by  a  transversa 
indriou   near  its  tentncular  uiargin,  and  by   two  thort  incisions  at   right 
angles  to  the  lirtt ;  and  after  bting  carefully  Eponged  out,   its  cavity  aud 
iiuticular  apptiidnge,  the  rcniains  of  the  valve  of  the  foramen   ovale,   and 
the  entrance  of   the  pnluionary  veins  on  each  side   will  be  I'zauiineJ   (p. 
311),      The  left  ventiiclo  in    to    bo    opeutd  by  a  process  himilar  to  that 
en)pIoyed   for  o|.eniug  the  right  ;     aud    after  it  is    carefully  cleaned,   tha 
mitral  vaUe  and  its  rulntiun  tu  the  iioitie  orifice,   and  the  cardiac  aspect 
of  the  semilunar  valves  w  hich  guard  the  latter  are  to  be  studied  (p,  3 1 2). 

4.  Lttji  Cardiac  .Vcii'n,  Bruiichi,  ifr.  —  Tlie  aorta  is  to  be  divided 
irilhin  an  inch  above  its  origin,  aiid  tbe  Grst  part  of  the  vessel  ia  to  be 
opened  to  examine  the  semilunar  valves  and  the  sinuBi's  of  Valsnha  (p. 
307),  At  this  stage  of  tbe  di^iection  a  ftdler  examination  may  be  oiado 
i/f  the  cardiac  Qtivts  as  they  euttr  the  superhcial  and  deep  cardiac 
plexus  :  the  cardiac  ganglion  nill  also  be  found,  and  the  coronaiy  plezoa 
trnccd  a  short  way  along  the  coronary  vessels  (p.  C96).  llie  distecton] 
may  then  divide  the  trachea  an  iuih  or  two  above  its  bif urea  lion,  iviuovwj 
tie  heart  and  luugf,  and  eisuiine  niore  in  detail  the  disposition  and  etruo-j 
ture  of  the  bronchi  (p,  888). 

5.  i'aila  in   (he  jiosfci ioi"  tticdiaaliiitim,  ife. — Itelurning  to  the  tIiora<ii»J 
cavity,  the  ditsectiirs  will  examine  the  ccsophagus  (p.  821),  the  descending 
iiurta  with  its  intercostal  biaudies  (p.  401),  the  main  veua  ozygoa,  and  ita 

^  branch  (p,4C9)  aud,  lying  between  the  rtna  azygos  aud  aorta,  the  Ihotacie- 
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duct  (p.  4B7).  The  thoracio  duot  11117  ^  falloired,  with  the  oaDCarrancs  or 
the  dUBBctors  of  the  head  and  neok,  to  its  tenniDation  in  the  angle  of 
jiinotion  of  the  left  internal  ju^ukr  and  siibokvittn  veim  ;  and,  with  the 
aiwistsnoe  of  the  Jisioctors  of  the  abdomen,  it  may  he  alio  fuliowed  dnwn  to 
itH  com  men  cement  under  the  crna  of  the  diaphrnjm.  The  Kjmpnthotio  nen-o 
with  it]  chain  of  ganglia,  u  now  to  be  traced  over  the  heads  of  the  rib*  and 
the  vertebral  cot'imn  :  iti  comminicatioDi  with  the  intereoital  iierres  art;  to 
ha  m.ide  ont,  and  the  Hplanchnic  nerves  arixin;  from  it  di^woted  (p.  693). 

The  upper  surface  of  th^  diaphragm  haHng  been  cleaned  (rith  the  knife, 
the  ili^sectoni  of  the  thorax  will  examine  along  with  tliow  of  the  abdomen 
the  anatomy  of  this  muscle,  direeting  their  attention  to  its  various  mnaculir 
and  teudinons  parts,  ami  to  the  aporturea  for  the  pasiagp  of  the  aorta,  gullet, 
and  vena  uava  iufeiior,  and  observing  the  diatribution  of  nerves  and  blood- 
vesHela  in  its  substance  (p.  343). 

0,  Jrtkulalioni, — When  the  diwoetion  of  the  rest 'if  tile  thorax  has  been 
completed,  the  disaectofA  will,  if  the  subject  be  favorable,  make  an  examina- 
tioQ  of  the  articulations  of  the  vertebral  column  and  ribs  (p.  ISl).  Let 
them  stmly,  in  particulur,  the  anterior  anii  posterior  common  ligaments,  the 
intervertf  Viral  nubstnnco,  the  ligament*  subdava  of  the  arches,  the  form  and 
movements  of  the  articular  processea,  and  the  various  oosto-vertebral,  coito- 
transvenie  And  other  ligaments.  In  doing  this,  tbo  dissectors  should  make 
an  attentive  examination  of  the  nature  and  extent  of  the  movements  of  the 
different  ribs,  and  the  manner  in  which  they  are  influenced  by  the  move- 
meoti  of  the  vertebral  column. 

IV.— AEDOHEN  AND  PELVIS. 

The  right  and  left  sides  of  these  re^cions  constitute  each  a  part.  Their 
dissection  should  not  be  completed  in  less  than  four  or  tire  wo<:ks.  It  com- 
prehends the  examination  of  the  perinicum  and  ijeiiital  organs,  the  abdominal 
parietes  over  (he  whole  of  the  external  oblique  muscles,  aiteniling  in  front 
to  the  linea  alba  and  below  to  Poup.Lrt's  ll^ment,  the  vi'icera  and  deeper 
parts  of  the  abdomen  and  pelvis,  and  the  lower  surface  of  the  diaphragm. 

1,  Perintz'im If  the  suhjoct  be  a  wale,   the  iirst  day  on  which  it  is  ia 

the  rooms  will  be  set  apart  fur  the  diHsectiou  of  the  perinieum  ;  and  of  thi« 
opportunity  the  dissectnrs  of  the  abdomen  taWfA  be  prepared  to  avail 
themselves,  A  lithotomy  italf  is  to  be  passed  into  the  blailder,  and  the 
haiida  and  feet  b.tving  been  tied  togotber,  the  subject  is  to  be  placed  in  the 
same  position  as  for  the  operation  of  lithotomy,  near  the  edge  of  the  table. 
A  block  is  then  to  be  pliicc<t  btlow  the  pelvU,  and  the  scrotum  is  to  be  tied 
Dp  to  the  handle  of  the  sta£  The  body  may,  however,  be  still  more  con- 
veniently  maintained  in  the  proper  position,  as  is  done  in  some  schools,  by 
means  of  a  simple  frame  with  two  upright  spokes,  behind  which  the  limbs 
are  placed  while  the  periutenm  is  projected  forwanis  between  them.  A 
careful  iudsion  is  to  be  miule  iu  the  middle  line  from  the  back  of  the 
scrotum  to  the  anus,  and,  being  carried  round  the  margin  of  the  anns,  is  to 
be  prolonged  as  far  as  the  coccyx  ;  while  a  transverse  incision  is  to  be 
directed  across  the  middle  line  in  front  of  the  anus  from  one  ischial 
tuberosity  to  the  other.  Let  the  dissector  reftect  the  flaps  of  skin,  exposing 
the  external  sphincter,  and  clear  out  the  fat  completely  from  the  inchio- 
rectal  fossa  of  the  left  side,  taking  care  not  to  injure  the  reflection  of  fascia 
which  bounds  it  in  front  in  a  line  with  the  central  fioiut  of  the  perineum  ; 
and   let   him   study  the  walls   of  the  fossa  (p.  211]),      On   the  right  side. 
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enough  of  fat  ought  to  bo  left  in  the  ischio-rectal  foaan  to  protect  the  lerfttor 
aai  aud  oliturator  fiincia  ;  the  inferior  hnsniorrhoidal  TosBels  awl  nerve  may 
be  (lissecteil  tow»r>is  the  Iwrcler  of  the  sphincter  (pp.  426  mid  GT2),  anl  th« 
hiBmorrhoidnl  branch  of  the  4th  wicral  nerve  may  be  seen  emerging  from  be- 
tweeu  the  levator  ani  uud  coceygeus  muacles  (p.  GGd).  The  two  layen  of 
the  9uperficin1  fLicia  id  the  port  of  the  perinceiiia  nnterior  to  the  iuiub  are  tt 
ha  diatin^iiiiiheil,  the  moat  siiperGciLd  correapondiiig  to  what  mny  moit 
correctly  be  termed  the  siibauta!tHoii!i  adipoae  tixniie,  and  being  continued 
over  the  ischiorectal  ,fowa,  while  the  deeper  layer  tonninales  behind  by 
dipping  deeply  in  front  of  that  {oaa.  Tbe  nio^t  Bupet&cial  liiyer  bavine; 
been  removed,  the  blowpipe  may  be  introduced  beiiesth  the  deep  layer  in 
the  anterior  half  of  the  perineeilm,  fO  th;it  by  inQ.itIng  the  ronnective  tis^iiu 
nndcrneath  it,  its  external  limits,  its  neptnm  in  tlje  niid<U»  line,  and  its 
continuity  forirards  may  be  demonstrated.  It  may  then  be  slit  open,  and 
■will  be  found  to  be  attached  to  the  arch  of  the  pubes  externally,  to  be 
continuou*  with  the  dittos  in  front,  and  to  be  reflected  backwards  to  the 
trianynlar  ligament  behind  (p.  259).  Underneath  it  will  be  found  the 
three  long  scrotal  nervei,  viz.,  the  two  superficial  perineal  branohem  of  the 
piidic  and  the  inferior  pudendal  brnnch  of  the  smid!  eciatio  nerv^,  which 
are  to  be  tmccj  bacliwards  (pp.  670  and  GTS)  :  aXtn  the  superficial  and 
truiiaverao  perineal  artcriea  are  to  bo  disjected  out  (p.  420),  The  miitcled 
on  which  these  structures  lie  are  then  to  be  cleaned,  vii.,  the  accelentor 
oriiiie  embracing  the  urethra,  the  erector  penis  lying  upon  the  crim  penis, 
anil  the  traiiaversaliE  periniei  (p.  264).  In  the  area  between  theao  muaclea, 
subjacent  to  them,  will  be  observed  the  triangular  ligament  or  nnterior 
layer  of  the  )iub-pubic  fo-^cia,  and  its  relations,  especially  to  the  urethra,  are 
to  be  studied  (p.  2G0).  It  is  then  to  be  (Hvided  near  the  bone,  and  ou  lU 
deep  axpect  the  deep  transversal  la  muscle,  the  conatrjctor  urethne,  and  the 
Brt«ry  of  the  bulb  are  to  be  diisected.  llie  deep  transversalis  mnncle  is  ta 
be  divided,  and  Cowper's  glands  are  to  be  aouijht  for  in  the  middle  line 
beneath  (p.  9(i3).  On  the  left  side  are  to  be  trwced  out  the  pudic  artery  and 
nerve  ;  in  doing  wliich  the  branches  of  the  artery  to  the  bulb  and  the  corpus 
cavernoBum  should  he  obsened  (pp.  425  and  670).  Lsslly,  a  good  view  of 
the  infeiior  aspect  of  the  prostate  gland  may  be  obtained  by  dividing  the 
sphincter  ani  from  the  accelerator  urinio  muaclea  at  the  central  point  of  the 
perimeum  (p.  204).  In  the  dieaection  of  the  pcriiia-'um  ooiiatant  reference 
iboiild  be  tnado  to  the  bearing  of  it«  anatomy  on  the  operations  of 
lithotomy  (p.  1039).  At  this  period  the  dissectors  maj  remove  one  of  the 
testicles  for  the  sake  of  disaecting  it  *hile  fresh. 

2.  Abdominnl  tcall  anteriorly. — The  diaaeolion  of  the  abdonuoal  pirietco, 
in  either  sex,  is  to  bo  commenced  on  tlie  day  on  which  the  subject  is  laid  on 
its  back,  with  a  careful  examination  of  the  fascia  of  the  inguinal  region,  on 
each  side,  as  far  as  Poupart's  ligament  This  should,  if  possible,  bo  under- 
taken in  association  with  tbo  dissector  of  the  lower  limb.  An  incision  ia  to 
be  made  in  the  mi'ldle  line  from  the  xiphoid  cartilage  to  the  pubes,  avoiding 
the  umbilicus,  and  a  transverse  one  meeting  the  first,  iiinrarda  from  the 
anterior  Buperior  spine  of  the  ilium.  Let  the  diKsector  raise  the  lower  of 
the  two  flaps  of  i-kin  thus  marked  out,  remove  tbe  subcutaneous  layer  of  fat 
and  faecia,  and  reflect  the  deeper  layer,  usually  called  superficial  fascia,  in 
the  same  direction  as  the  skin,  so  aa  to  ace  the  manner  in  which  it  is  bound 
down  in  the  line  of  Poupart's  ligament.  Let  him  at  the  aame  time  observe 
leial  epigastric  and  circumflex  iliac  arteries  and  veins,  and  tbe  con- 
of  the  superficial   fascia  over  the  region   of  the  spermatic   cord 
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towards  the  acrotom  in  the  male,  or  to  the  labia  id  the  female  (pp.  2I>7 
auU  43T).  Ue  will  alio  eirtniirie  the  external  abdomlDil  rio^.  itn  pillars, 
the  mtercoliimnnr  fii<>uii,  aoii  the  eitiert^iico  of  the  Apcrmntio  cord  in  the 
male,  or  the  round  ligiiuiout  of  the  iiterun  in  the  female  (pp.  D64  and  930) ; 
and  he  nill  nntioe  the  termianl  branchsa  of  the  ilio-iegumul  aud  iUo-bfpo- 
gftstric  nervea  (p.  000). 

Tile  ititegum<3nt  is  next  to  be  remored  from  the  upper  part  of  the 
abilomen,  and  nlon^  trith  it  the  Bnbciittneous  fat  ;  only  a  nuHicieiit  thtuk- 
nens  of  aiiperfioia!  fiwcia  being  at  flrHt  left  to  proserTo  the  ctitaneous  nerreit. 
These  will  hu  found  in  two  ranges,  the  one  Hitmitud  nenr  the  middle  lin'?, 
anil  contiisting  of  the  anterior  brmuhos  of  tha  lower  interanatal  norvea,  the 
other  range  einerying  IntLTrtlly,  anil  oonMstini;  of  the  latetil  culunaoini 
branches  of  the  same  nerves  (p.  037),  Let  the  external  oblique  muscle  thmi 
he  fully  disiecteil,  its  posterior  biirder  being  brought,  if  piwsible,  into 
vittw  (p,  248).  The  aponeurosiH  of  the  oxternal  ohll<iiie  muselu  U  neit  to  be 
divided  hf  an  inci«ion  carried  transTersely  intrnrds  from  the  anterior  superior 
■pine  of  the  iliucn,  the  inferior  part  of  the  aponeuroais  being  left  for  future 
eiaminatiou  ;  and  the  dissector  will  proceed  to  separate  soocesaively  the 
att.ichoieQts  of  the  muacle  to  the  crest  of  the  ilium  and  each  of  the  eight 
lower  ribs,  auiL  will  rellect  the  muscle  towards  the  middle  line  as  far  as  it 
admils  of  it.  The  internal  oblique  muscle,  having  neit  been  examined,  is  to 
hu  reflected  in  the  same  way,  aud  the  triLutveraali^  muscle  exposed  aud 
examined  {pp.  250,  253). 

The  deeper  parts  involved  in  the  descent  of  inguinal  hernia  are  now  to  be 
stitilied.  For  this  end,  the  remaining  part  of  the  aponeurosis  of  the  external 
oblique  muscle  is  to  be  divlled  along  its  inner  attachment,  down  to  the 
symphysis  pubis  ;  the  lower  border  of  the  internal  oblique  raiisole  is  to  be 
examined,  and,  in  the  male,  .the  cremasteric  muscular  fibres  which  are  con- 
tinuous with  it  are  to  be  followed  down  to  the  testicle.  The  lower  parts  of 
the  internal  oblique  and  transventalis  miitcles  are  to  he  successively  det.sched 
from  Poupart'it  lii^ament  and  turned  inwarits,  and  their  conjoined  tendon  is 
to  be  made  eviileut.  The  fuscla  trausversolis,  with  the  internal  abdominal 
ring,  is  now  brought  into  view,  and  the  subperitoneal  fat  may  be  seen 
■hiniiig  through  it  (p,  253).  The  student  will  ob'erve  particularly  the 
structures  which  lie  in  contact  with  the  spermatic  cord  in  its  course  from  the 
internal  to  the  external  abdomin.tl  rins,  aud  which  uro  described  as  forming 
the  walla  of  the  inguinal  canal  (p.  953).  He  will  also  raise  the  faicia  trans- 
versalis,  aud  note  the  infuiidibulirorm  fascia  aud  the  circumflex  iliao  and 
epigastric  arteries  (p.  432)  ;  and  will  acquaint  himseU  with  the  relations  of 
the  latter  to  the  direct  and  oblique  varieties  of  inguiual  hernia,  aud  with  the 
coverings  which  theie  Lernins  receive  in  their  descent  (p.  1031)). 

Poupart's  and  Gimboruat'a  ligaments  may  now  be  examined  from  the 
deep  o-'pect,  and,  by  separating  the  subperitoneal  fnit  from  the  junction  line 
of  the  fascia  transierAalis  and  fascia  iliaca,  the  student  wilt  obtain  a  view  of 
the  deep  crural  arch,  the  crural  ring,  aud  the  septum  crurale  (p.  256) — 
structures  which  are  to  be  noted  iu  relation  to  femoral  hernia  (p.  1033). 
He  will  then  open  the  sheath  of  the  rectus  muscle  :  dissect  it  and  the 
pyramidalis  muscle  (p.  253)  ;  follow  the  epigsAtrio  artery  in  the  substance 
of  tlie  rectus  muscle  from  below,  and  the  nbdominal  branch  of  the  internal 
mammary  artery  from  above  ;  and  will,  at  the  same  time,  examine  the 
deScianoy  in  the  lower  part  of  the  pisterior  wail  of  the  sheath  of  the  rectus 
muscle,  and  the  semilunar  folds  of  Douglas  (p.  250). 

3.   Male  Oenitai  Orgaiu. — If  the  subject  be  a  male,  the  penis  onght  at 
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tbU  time  to  be  diasecteJ.  On  reToor&I  of  tha  nkin,  the  dors&l  arttris!!,  raiJ 
and  nerves,  Ut^-tther  Kith  the  Hiiiipeii^ory  ligament,  will  be  broitgbt  iutv 
view  (pp.  138,  479,  and  IJTl)-  The  oorpora  carernoia,  corpus  apori^iosam, 
and  glana  are  then  to  be  dissected  ;  and  the  glans  maj,  with  care,  ba  sepa- 
latad  from  the  corpora  cavernosa  (p.  956).  The  |iendiilau!4  portioD  of  the 
penijt  is  to  be  cut  acrosa,  the  aectiao  eiamineil,  and  the  arethra  slit  open. 

The  testicles  suJ  Kpermatio  cord  will  noit  be  dissected.  The  fascia 
cremiuterica  is  to  be  l^d  open,  and  the  cremasteric  branch  of  the  epigaatric 
artery  and  genital  branch  of  the  genit>-crural  nerve  found  (p.  964).  The 
fascia  propria  is  to  be  removed,  and  the  elements  of  the  curd  examineil, 
viz.,  the  vas  deferens  and  the  spermntic  artery,  veins,  and  Derves.  The 
testicle  may  then  be  removed,  the  tunica  vaginitis  opened,  and  the  appear- 
ance and  relations  of  the  epididymis  anil  va4  deferi-'tis  tiotioed  (p.  067). 
The  caput  epididymis,  in  front  of  which  »ill  bo  seen  the  hydatid  of 
Morgrtgni,  is  to  be  raised  from  the  tunica  albu^inea,  and  the  epididymis 
and  coni  vasculoni  are  to  be  dissected  oat.  The  ttinica  albuginca  must  then 
be  divi'led,  and  the  arrangement  of  the  tnbuli  semiiiiferi  in  the  lobiild: 
apparent  under  water,  and  the  mediiistinnm  exhibited. 

i.   Abil'/mii^  Caiity  ;  Peritoneum;  Small   luteatlitea,  aud   C\)lon. — ' 
cavity  of  the  abdomen  is  to  be  opened  by  a  vertical  and  a  transverse  incjsii 
crossing  one  another  on  the  left  side   of   the  umbilicns  ;  but   the   vertidf ' 
incision  is,  in  the  Erst  instance,  to  be  arrestcl  at  the  umbilicos,  ia   order 
that  the  nrachus  and  tlie  fossro  inti  wliicb  the  peritoneam  is  thrown  bj 
obliterated  hypogastric  arteries  mav  be  eicamined. 

The  peritoneal  cavity,  especially  the  pelvic  part,  is  to  ba  canefally 
sponged  out  and  all  ^imous  fluid  removed  from  it,  and  a  piece  of  ootton 
guahed  with  spirit  ia  to  be  laid  in  the  recto-resical  fossa  ;  on  the  adoption 
of  these  precautions  the  pr.iclicahility  and  comfort  of  the  later  p*rts  of  the 
.  disaeetion  mateTially  depend.  The  general  arrangement  of  the  viscera  ia 
firnt  to  be  examined,  including  the  position  and  rolatious  of  the  stomach, 
BpleoD,  liver,  duodenum,  jcjmium,  ileum,  crooum  and  other  parts  of  tbs 
colon,  the  rectum,  and  th«  kidneya  (p.  823).  The  folds  of  the  peritaneum 
are  next  to  be  stndied  (p.  826).  This  membrane  should  be  followed  trans- 
versely and  vertically  throughout  the  abdominal  cavity,  and  the  Line  of 
attnchinent  of  tho  mesentery  to  the  nail  of  the  abdomen  shouM  be  dis- 
played. 'J'lie  dispoiition  of  tlie  foramen  of  Winslow  and  the  great  omentum 
should  then  be  investigaled,  and,  iu  order  that  the  int<.-rior  of  the  sac  of  the 
great  omentum  may  be  noen,  a  Iraiisrerse  cut  should  bo  made  into  it  below 
the  arch  of  veasvla  which  lies  along  the  great  curvature  of  the  stomach,  and 
by  this  raean.i  the  ponterior  surface  of  the  atom.ich  and  tiie  anterii^r  siirfaoe 
of  tlie  pancreas  will  also  be  brought  into  viev.  When  the  Uiapoxition  of 
the  great  omentum  has  been  observed,  the  small  or  gastro- hepatic  omentum, 
the  gastro-spleiiic  omentum,  the  raeso-colon,  and  the  relations  of  the  duo- 
denum to  the  peritoneum  will  be  easily  followed. 

After  the  study  of  the  peritoneum  ha*  been  completed,  the  tranarerM 
colon  is  to  be  lifted  upwards,  and  the  small  intestines  turned  over  to  the 
left  side,  in  such  a,  manner  as  to  display  the  whole  of  the  upper  or  right 
side  of  the  mesentery  ;  and  the  distribution  of  the  superior  mesenterio 
artery,  from  the  lower  border  of  the  pancreas  downwardi,  with  the  acoom- 
panning  vein  and  plexus  of  Qsrves,  is  then  to  be  brought  out  by  diaseetion 
(pp.  410  and  702). 

From  its  right  iide  the  artery  will  be  seen  to  give  off  the  middle  i>aUc, 
t  colic,  and  ileo-colic  branches,  and   from  its  left   side   about  a  doMn 
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brsticLeB  to  the  Hmnll  mtestineH  ;  and  of  tbme  iutaEtiniLl  branches  the 
dissector  may  trace  the  primary,  aecoudary  and  tertiary  arches  of  anaato- 
iHOsis.  If  the  loft  branch  of  bifurcation  of  the  midJIe  cotio  aitery  be 
followed,  it  »iJ]  lead  tho  dii-stictor  to  the  left  colic,  aiid  so  to  the  trunk  of  the 
inferior  meaeiitcrio  artery,  with  its  accompanyiug  roiu  and  nerves,  situated 
to  the  left  of  the  mesentery  ;  and  to  stuily  these  the  tuteetines  must  oonr 
be  tutiK-d  over  to  the  right  nido.  lu  addition  (o  the  left  colic,  the  oigmuid 
branch  of  the  iiifurior  uieaenteria  artery  will  thoQ  also  be  seen,  and  the  hrst 
part  of  the  superior  hemorrhoidal  veteels  before  they  desceud  into  the 
pelvis  upon  the  meso-rcctum  (p.  412). 

The  disiector  will  now  lie  the  intestiiiP,  a  little  below  the  termination  of 
the  duodenum,  with  two  ligatures  about  an  inch  and  a  half  distnnt,  and 
will  divide  it  between  the  ligatures  ;  in  like  manner  he  will  secure  and 
diciJe  the  gruat  i'llestiiie  at  the  loner  extremity  of  the  sij^oid  flexure  :  he 
»ill  then  remove  from  the  body  the  whole  length  of  iutoatiue  between  the 
upper  and  lower  ligatures.  To  do  this  properly,  he  must  begin  from  above, 
and  pulling  the  ligatured  extremity  upwards  with  his  k-ft  hand,  with  his 
right  apply  the  scalpel  hghtly  to  the  edge  of  the  mesentery,  close  to  the 
buwul.  By  this  means  the  whole  small  iutui^tines  may  with  ease  be  re- 
moved,  and  the  mesentery  iaft  in  tlie  abdomen.  The  hirge  intestine  may 
now  also  be  removed  as  far  as  the  rectum.  The  intsstiues  are  to  be  taken 
to  the  trough,  and  there  thoy  ate  to  bo  thoroughly  cleaned,  by  having 
water  run  through  them  from  tbo  jejunal  end.  Thay  may  then  be  aptoad 
out  on  a  table  and  inflated,  in  onler  that  the  rcl.itive  length  and  diantuter 
of  the  dilTereut  parts  may  bo  oliseived,  the  arrangeoient  of  muscular  bands 
on  the  colon,  and  other  facts  as  to  their  structure  (pp.  840  and  854),  Tlie 
small  intestine  is  to  be  separated  from  the  ^eat,  several  inches  above  the 
ciBcum.  A  portion  near  the  upper  end  may  be  cut  separate,  inflated  :iud 
dried,  in  order  to  show  the  valvulto  conniventes  which  are  thus  put  upon 
the  stretch.  The  reuiainder  is  to  be  slit  open  in  its  whole  extent,  which 
may  bo  best  done  wiih  a  pair  of  scissors,  one  of  the  points  of  which  hag 
been  blunted  with  a  small  piece  of  cork  ;  the  appearance  of  the  mucous 
membrane  in  the  didi-reut  parts  is  then  to  be  etucHed,  attention  being  parti- 
cularly directed  to  the  distribution  of  the  villi  and  valvidie  conniventes 
(p.  842),  and  to  the  patches  of  Poyur's  glands  (p.  846).  The  great  intes- 
tine is  nest  to  bo  divided  some  inches  beyond  the  caacal  valve,  snd  the 
remainder  is  to  be  slit  up  and  its  mucous  membrane  examiued.  Lastly, 
the  cxcum  is  to  be  very  carefully  waslied,  and  the  structure  and  action  of 
the  ciccal  valvo  studied,  by  tilling  the  portion  of  colon  with  water  (p.  852). 
The  water  will  be  retained  although  the  portion  of  ileum  be  loft  untied,  and 
the  position  of  tbe  valve  when  closed  may  thus  ho  seen.  The  ccecum  may 
then  be  slit  open  on  the  side  opposite  the  valve,  and  the  vermiform  appen- 
dage miiy  also  be  opened  to  observe  i<B  glandular  structure. 

5.  Stoviach  and  Diiodemtm,  Paiieriat,  Spken,  and  Lieer, — The  duo- 
denum and  stomach  arc  to  be  nliglitly  inflated,  and  the  orteiies  artsiu;; 
from  the  cceliac  axis  are  to  be  dissectod  (p.  4U6).  The  student  may  begin 
by  dissecting  the  spknic  artery,  following  its  course  to  the  spleen,  and 
observing  Its  branches  to  the  pancreas,  to  the  stomach,  the  Vinn  brevia,  and 
the  left  ga-tro- epiploic  artery.  Let  him  next  trace  the  coronary  artery  of 
the  itom.tch  along  the  small  curvature  of  that  organ.  Then,  in  following 
out  the  hepatic  artery  (o  its  divuiun  into  right  and  left  brauclies,  he  will 
find  the  pyloric  branch  ansatomosing  with  tbe  coronary  arlery  :  tbo  cyslic 
brunch  going  to  the  gall  bladder  ;  and  the  gastro  duodenal  branch  dividing 
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kiir"«  i'ii"l  "fl  !■  '■■■I,  iiri'l  111-.  ^jMTii.Httt  i.I.;x  Tides.  In  doing  this  the  anpra- 
tiitiol  i«j..'.iln.  mil   |:i||   iiti'l'r  '.L'.iTvati'jii,  au<l  care  it  to  bj  taken   in  the 
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removal  of  the  anrronnding  ulipoBe  tiseue  not  to  injure  their  aubstance, 
which  ia  eufily  torn  (p.  930)  :  nfler  they  Lave  been  carofully  cleaned,  these 
boiiiea  Dmy  be  exainiiiuil  by  iscinious  into  their  Bubst»uce, 

The  aorta  aud  iufcrior  venn  cava  are  thou  to  be  diKxected,  n.tid  also  the 
cotoiEon  and  ei.te]Dnl  iliac  arteries  and  veins,  together  with  the  ktduoj's  and 
iiretors.  'i'he  brivnches  of  the  aoita  to  be  examined  are  the  iufurioi'  phrenic, 
the  co^liac  axis,  the  superior  mesenteric,  the  enpra'Teual,  the  renal,  the 
epemiatic,  the  inferior  meseiiteiic,  the  origins  of  the  four  pairs  of  lumbar 
arteries,  and,  continuiug  the  direclion  of  the  aorta  from  its  point  of  bifurco- 
tiou,  the  middlo  sacral  arter?.  The  two  common  iliac  arteries  arid  veina 
muat  at  this  time  be  cleaned,  also  the  ureters  ;  and  the  dissection  may  be 
carried,  down  along  the  external  iliac  veeaeU,  aa  far  as  the  origin  of  the  epi- 
gaatric  and  circumflex  ihac  arleiiea ;  in  doing  which  the  rektions  of  the 
iliac  arteriea  and  veins  will  be  carefully  observed  (pp.  418,  473,  and  477). 
The  position  and  relationa  of  the  kidneys  are  now  to  be  exumined,  and 
more  particularly  the  poaitloii  of  the  renal  artery,  renal  vein,  and  ureter, 
SB  they  enter  the  gland  (p,  026).  The  kidneys  having  been  removed  from  the 
body,  are  to  be  opened  by  a  transverse  vertical  suction,  to  exhibit  the  pelvic, 
calyces,  and  pyramids,  tha  cortical  and  internal  tubular  substances,  and  the 
Mcjpighian  glomeruli  :  the  fibrous  tuoio  which  invests  the  kidney  is  uUo  to 
be  observed.  The  receptaculum  chyli  or  coramoncement  of  the  thoracic 
duct  will  be  found  beneath  the  right  emu  of  the  diaphragm  (p.  487),  as 
also  the  comniencemant  of  the  vena  azygoe  in  connection  with  some  of  the 
lumbar  veins  (p.  469). 

y.  Upper  aiid  Porferioi'  WaU  of  the  Abdomen. — The  diaphragm  is  now 
to  be  dissected  (p,  243).  Anteriorly  will  be  found  its  attachments  to  the 
six  lower  ribs  interdigiCating  with  those  of  the  transversolis  muscle  ;  poste- 
riorly will  be  found  the  two  crura  and  the  ligaments  arcuata  externa  and 
interna  ;  while  the  fibres  passing  from  all  those  parta  will  be  traced  to  their 
connection  with  the  central  tendon  ;  and  the  openings  for  the  aorta,  ceso* 
phngus,  and  vena  cava  inferior  will  be  examined.  The  surface  of  the  psoas 
luaguus  muscle  is  next  to  be  cleaned,  aa  well  as  that  of  the  psoas  parvus 
lying  nnpeificial  to  it  (if  it  be  pi«seut)  (p.  272)  ;  and,  emei^g  from  the 
fibres  of  the  psoas  magnus,  the  gunito-c rural  nerve  will  be  found  and 
fuUowed  downwards.  The  outer  nerves  of  the  lumbar  plexus  will  be  obeetved 
litincipally  on  the  outer  and  inner  a.ipecta  of  the  psoM  muscles  (p.  GGO). 
The  fibres  of  these  niuscles  are  to  be  disseoted  away  from  the  nerves  of  tbe 
lumbar  plexus.  lu  addition  to  tbe  communicating  hrtiuches  of  the  plexus, 
there  will  be  observed,  proceeding  from  the  anterior  dividon  of  the  first 
lumbar  nerre,  the  iHo- hypogastric  and  ilio-ingiiinal  nerves,  often  united  into 
one  ;  from  the  second  lumbar  nerve  the  external  cutaneous  and  genito- 
crural  nerves  ;  from  the  second,  third,  and  fourth  lumbar  nerves  together, 
tlie  eut«rior  crural  and  tbe  obturator  nerves  ;  and,  lastly,  tJie  lumbo-Mtcrol 
Curd,  formed  by  the  union  of  a  part  of  the  fourth  with  the  whole  of  the  fifth 

1  nerve  (p.  C58),  On  tha  bodies  of  the  veitebrie  will  bo  found  the  lumbar 
part  of  the  chun  of  i>ympathetic  ganglia  ;  the  brancbes  of  commuuicatiou 
between  which  and  tlio  spinal  nerves  are  to  be  dissected  (p.  CSt!}. 
At  this  time  the  disiiectors  ought  to  revert  to  the  arnuigoment  of  the 
posterior  part  of  the  transveisalis  muscle.  This  they  will  find  to  be  con- 
tinued into  an  aponeurosis  which  is  connected  bejiind  with  three  layers  ;  of 
thetie  the  moitt  posterior  is  the  fuscia  lumbotum  obwrved  in  the  dissection 
of  the  ta<.k,  the  second  lii  s  iu  front  of  the  erector  Hpjn»i  muscle,  and  the 
foremoet  is  a  much  thinner  meinbtana  placed  in  front  of  iLo  quadratus 
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lumborum  miiBoie.  The  qnadratus  lumbotum  •nd  ilincns  musdes  are  now 
to  bo  disraectfld  {pp.  2G5  aiid  371).  On  removbg  tho  ilitunu  from  the  UIm 
fosBa,  the  dialribotion  of  the  ilio-lumbar  artery  will  be  traced,  and  iu 
ftnostomoMS  with  the  last  lumbar  snd  the  circumflex  iliac  artery  exhibited 
(p.  ■1-2!)). 

8,  I)is!eclion  of  Ihe.  /"cfris. — The  pelvis  with  Bsvoral  of  the  lumbar  verte- 
bras ought  now  to  bo  Beparated  from  tho  roBt  of  the  trunk,  aud  befiiio 
proceeding  further,  the  dissector  ehoidd  carefuUf  remove  the  snperfluous 
mASsca  of  muacle  aud  other  soft  porta  adherent  tu  the  outer  8ur&c«  of  th« 
bouen. 

Femalf  Gtnitat  Organt. — If  the  subject  ia  a  female,  the  peruveum  is  6nt 
to  be  dissected.  The  exact  poMtion  of  tho  orifico  of  tho  urethra  ia  to  be 
eiaminod  with  reference  to  the  pajvting  of  the  catheter  (p.  08O).  The  (at 
is  to  be  removed  from  between  the  ischium  aud  rectum  ;  and  aa  this  is 
being  done  the  inferior  ho^moirhoidal  and  BtiperGciul  periucal  veeaels  and 
nerve  will  bo  brought  into  view  (pp.  426  and  t>70).  Tho  sphincter  muacles 
of  the  rectum  aud  vagina,  the  levator  aui  aud  triuisrersnliB  muscles,  and  the 
obturator  fascia  will  be  seen  {p,  2(15).  From  among  the  fat  on  the  fore 
part  are  to  be  dissected  out  the  crura  of  t!ie  clitoris  aud  the  erector  niusdei 
embracLiig  tbem  ;  and  on  the  side  of  the  vulva  the  bulbus  veritibuli.  The 
glands  oC  Bartholin  are  to  be  sought  at  lh,B  back  part  of  Ihe  lower  end  of 
the  vagina,  and  the  duct  of  each  foOowed  to  its  oriGoe  by  the  aide  of  the 
hymen  or  carunculic  myrtifotmee.  Internal  to  tho  crus  clitOTidia  tho 
triatigiilnr  ligameut  or  subpubic  fascia  will  bo  found  oxteudiug  from  the 
pubio  arch  to  tho  vagina  (pp.  977  and  2C0). 

The  bladder  ought  now  to  be  partially  inflated,  and  the  reflection!  of  the 
peritoneum  in  the  pelvic  cavity  oxnminod,  especially  the  poaterior,  lateral,  and 
anterior  false  ligninouts  of  the  bladder,  and  in  the  female  the  brood  ligament  of 
the  uterus,  with  the  ovary.  Fallopian  tube,  and  round  ligameut  (pp.  947 
and  98s).  Let  the  peritoneum  then  be  reSected  from  the  walla  of  the  pelvis 
BO  as  to  eihitiit  the  lati'ra]  and  anterior  tiue  ligaments  of  the  bladder,  and 
tho  whole  internal  aspect  of  the  pelvic  fascioo  (p,  2l!0).  In  order  to  have 
a  complete  view  of  thcee  fafoiie,  it  will  be  necessary  to  remove  a  portion  of 
the  OB  inuominatum  of  the  right  side.  This  must  be  done  in  auch  a  manner 
as  not  to  interfere  «-ith  the  attachments  of  the  fascite  :  nhila,  therefore,  the 
anterior  and  lower  part  of  the  bone  with  the  acetabulum  is  to  be  removed, 
the  brim  of  the  pelvis  and  the  boundary  of  its  outlet  are  to  be  preserved, 
as  well  as  the  sacro-sciatic  foramina.  With  a  little  care,  aud  prelimiDar; 
observation  of  the  form  of  the  innominate  bone,  this  may  be  done  by  means 
of  a  single  section  with  the  saw,  carried  close  by  the  brim  of  the  pelvis,  and 
downwards  in  such  a  direction  aa  to  remove  the  greater  part  of  the  thick- 
ness of  the  ischial  tuberosity  aud  pasa  aa  near  as  possible  to  the  sacro- 
sciatic  notches,  without  breaking  into  them.  By  this  means  the  hip-joint 
may  be  removed  iutact ;  and  should  it  not  have  teen  dissected  along  with 
the  leg,  to  which  it  jiroperly  brlougB,  the  diaaectors  of  the  abdomen  will 
DOW  have  an  opportunity  of  examining  it  ;  and  may  especially  observe  ths 
action  of  the  lig.imentum  teres,  by  removing  the  deep  pirt  of  the  aoeta- 
buluni,  while  the  capsule  of  the  joint  is  left  intact  (p.  151). 

B«turning  to  the  pelvic,  the  opening  In  its  lateral  wail  is  to  bo  enlarged. 
If  neceaaary,  witli  the  bone  nippers,  and  the  obturator  intemiis  muscio  is  to 
be  carefully  removed,  and  tho  peculiar  arrangement  of  its  tendon  remarked 
(p.  2G9).  On  the  inner  axpect  of  that  mu°clu  will  be  found  superiorly  the 
undivided  pelvic  fnfdo,  iiifuriorly  the  obturator  fascia,  and  between  tho  two 
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the  while  band  rtrotching  from  the  ayrophysis  pubin  to  the  Rpioe  of  the 
iBchium,  which  miirkB  tha  level  at  which  the  pelvic  fascia  spUla  into  the 
recto-vesical  mid  obturator  faaciie  ;  while  in  the  uppor  part  of  the  obturator 
forameu  the  obturator  vessoh  ainl  nerve  will  be  aecn  iaauiug  from  the 
iuterior.  If  the  iKcbio-rectal  foK^a  be  now  thoroughly  cluaiieil,  a  complete 
view  of  the  layers  of  fascia  will  be  obtnined,  and  of  their  relation  to  the 
levator  ani  muscle  (p.  2t>0).  The  brim  of  the  pelvis  is  next  to  be  aawa 
through  nuar  the  eymphyaia  pubis,  on  the  tide  on  which  the  disaection  hta 
been  made,  and  is  to  be  removed.  By  thia  means,  if  the  subject  be  a  male, 
the  relatioiia  of  the  fit-isia  to  the  proatnte  fjland  will  be  belter  seen.  The 
ureters  and  the  vasa  deferentia  are  to  be  followed  as  far  as  the  bladder;  the 
sympathetic  nercea  of  the  bypognstric  plexua  are  to  be  traced  in  their  dis- 
tribution to  the  pelvic  viacura  {p.  ?02)  ;  and  the  branches  of  the  internal 
iliac  vessels  are  to  be  Jiasected.  The  iutemal  iliac  artery  will  be  found  to 
give  off  to  tlie  walla  of  the  pelvis  and  to  the  external  parte,  tlio  gluteal,  ilio- 
lumbar, and  lateral  sacral  arteries,  constituting  the  branches  of  its  posterior 
division ;  the  obturator,  internal  pudic,  and  sciatic  arteries  in  connection 
with  its  anterior  division  :  wtiile  to  the  viscera  it  siipplius  the  aupt'iior 
vesical  with  the  obliterated  hypogastric  artery,  the  inferior  vesical  e'^'f'g 
the  middle  hicmorrhoidal,  and,  in  llie  female,  the  uteiino  and  vaginal 
arleries  (p.  420).  The  first  group  may  perhaps  be  best  seen  on  the  entire 
aide,  and  the  second  and  thiril  group  on  the  dissected  aide  of  the  pelvia. 
On  the  former  side  the  sacral  nerves  are  to  be  displayed  (p.  268),  and  the 
oiigiu  of  the  pyriformii  muscle  etamined.  Tho  junction  of  tlio  lumbo- 
sacral cord  with  the  anterior  divisions  of  the  three  lirst  sacral  nerves  and  a 
branch  of  the  fourth,  to  form  the  sacral  pleiu.i,  will  aoir  bo  brought  into 
view  (p,  C69).  The  glute;il  nerve  will  be  found  arising  from  tho  lumbo- 
sacral cord  (p.  66T)  ;  and  arising  from  the  sacral  pleiua  will  be  found  the 
great  and  small  sciatic  nerves,  the  pudic  nerve,  the  nerve  to  the  obturator 
iriternuH  muscle,  and  other  muscular  branches  (p.  GTO).  The  remaining 
branches  of  the  fourth  fiacral  nerve  will  be  found  to  aid  the  hyposastrio 
pleius  in  the  supply  of  n«rve9  to  the  viscera  :  at  the  same  time  tlie  amall 
fifth  sacral  and  coccygeal  nerves  may  also  he  JLiaected  {p.  l)G8).  The 
coccygeiis  and  levator  aui  muscles  are  to  be  cleaned  on  their  upper  aspects, 
when  they  will  be  seen  to  form  a  continuous  muscular  floor  to  the  pelvic 
cavity  (p.  262).  The  ohaius  of  sympathetic  ganglia  are  then  to  be  dissected 
in  front  of  ihe  sacrum,  and,  if  possible,  the  lowest  parts  traced  to  their 
junction  in  front  of  the  coccyx  (p.  U9C). 

9.  Pelric  T'isctrn.  —  It  may  be  proper  to  examine  the  moBCular  walls  of 
tho  bladder  in  the  inflated  condition  of  the  organ,  before  ita  removal  fiom 
the  pelvis  (p.  9i4) ;  after  which  the  viscera  are  to  be  separated  from  their 
attachment!!  to  the  walls  of  the  pelvis,  and  removed  in  one  mosa. 

The  rectum  may  then  be  carefully  dissected  awny  from  the  rest  of  the 
viscera,  the  extent  of  its  oonnection  with  them  being  at  tho  same  time 
observed  (p.  85G).  Ita  muscular  coals  having  been  sufliciontly  examined,  it 
ia  to  be  stit  open  and  washed,  io  order  that  tho  general  appearance  and  folds 
of  ita  mucouH  membrane  may  be  seen.  In  the  male  subject  the  prostate 
gland  enveloped  in  ita  fibrous  covering,  the  vesiculra  aeminales,  and  the  vasa 
doferentia  are  to  be  carefully  dissected  {pp.  952  aud  Oi"!)  ;  tho  bladder 
is  to  be  opened  from  before,  the  neck  being  left  in  t)ie  first  instance  entire  ; 
and  Ihe  openings  of  the  ureters  and  urethra,  with  the  trigone  botwoon 
them,  are  to  be  examined  (p.  948).  The  proebitic,  membrauoua,  and  bulbous 
parts  of  tho  urethra  are  then  to  be  alit  open  from  above,  the  varying  dia- 
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meter  of  tho  nietlira  obBerTnJ,  as  tUo  in  its  prostatic  part,  the  Temmon- 
tauam  or  caput  gailitiagmiii,  the  eIdiih  poculnriH,  and  the  orlBces  of  the 
common  ejitculntuty  ducts  {p.  DGl).  The  junction  of  tliu  vas  deferens  and 
vesicula  seminalia  to  form  tbe  common  ejaculatory  duct  la  to  be  displAjeu!  ; 
aLd  n  loDgitu<li[ial  sectiou  of  thu  prostate  gland  may  be  mado  to  thow  iU 
tbickneaa,  couBisteDce,  and  structure  ;  the  ruliitions  of  its  base  to  tbe  oeA 
of  the  bladder  sboutd  be  pnrticularly  obsorveJ,  witlt  the  circle  of  reina  of 
the  vesical  plexus  in  the  angle  between  them. 

la  the  female  subject  the  bladder  14  to  be  opened  and  examined  u  in  tha 
male,  and  the  lenj^th  and  diameter  of  the  urethra  observed  (p.  080),  The 
Tikgina  is  then  to  he  cut  open  a  little  on  oue  side  of  the  middle  line  iu  front, 
when  the  rugio  of  its  mnoous  membrane  will  bo  seen  ;  also,  at  its  entrauce, 
the  caruuculaa  myrtiformea,  and,  projecting  into  it  above,  the  cervix  nteri 
(p.  9til).  The  ovary  with  its  ligament  and  mesovariimi,  the  Fallopian  tnbe^ 
tlie  round  ligament  of  the  aterus,  anJ,  between  the  ovary  and  Fallopian 
tube,  the  tubules  termed  pKrovsrium  or  organ  of  RosenmiUIer,  are  next  to 
be  dissected,  and  the  external  conGguration  of  the  uterus  examined  (p.  9S2). 
The  student  will  then  notice  the  position  and  appearance  of  the  oa  uteri 
externum,  and  will  open  the  uterus  on  its  anterior  aspect  by  a  line  of 
seotiou  wliioli,  by  dividing  iuto  two  su[W3riorIy,  i«  prolonged  to  both  of  the 
oortiua  (p.  t)84).  lie  will  thus  see  tbe  sixe  and  shape  of  tho  triangulsr 
cavity  of  the  uterus,  the  cavity  of  the  cervix,  the  rugae  of  its  niitcoos  mem- 
brajie,  and  the  os  uteri  internum. 

10.  The  Pehk  Liijameuts. — At  the  conclusion,  tbe  articulntiona  of  the 
pelvic  bones  may  be  examined,  if  they  are  still  in  a  oooilition  fit  for  dissec- 
tion (p.  147).  The  symphysis  pubis  with  its  concentric  lamins  of  fibro- 
cartilage  ia  first  to  be  examined  ;  then  tlie  articulation  of  the  pelvis  with 
the  fifth  lumbar  vertebra,  especially  the  sacro- vertebral  and  ilio-lumbu' 
ligaments  :  the  groat  and  small  sacro-sciatic  ligaments  should  be  cleaned, 
anil,  by  removing  the  Temaina  of  the  origin  of  the  obturator  iutecnoa  mnsole, 
the  obturator  membrane. 

The  anterior  and  posturior  Ugameuta  and  the  intarvertobral  disc  of  tbe 
sacro-coccygean  articulation  are  to  be  observed  :  kstly,  the  strong  posterior 
and  the  thiuner  anterior  aacro-iliac  ligaments  haviug  been  di.ssected,  the 
last  mentioned  is  to  be  divided,  and  ibe  cartilaginous  surfaces  of  the  sacro- 
iliac synchondrosis  are  to  be  brought  into  view  by  forcing  open  the 
artioulatiou. 


v.— LOWER  LIMBS  OR  INFERIOR  EXTREMITIES. 

The  right  and  left  limbs  constitute  each  a  part,  tbo  diaseotion  of  which 
should  extend  over  a  [>eriod  of  not  less  than  four  weeks.  It  includes  the 
whole  limb  below  Pouport's  ligament  and  the  crest  of  the  ilium,  but  not 
the  perinceum. 

I,    The  Gluteal  Region The  dissection  of  the  glnteal  region,  the  back 

of  the  thigh,  and  the  popliteal  space  is  to  be  completed  in  the  four  days 
during  which  the  subject  lies  on  its  face.  To  remove  the  intef^ument  frtrai 
the  buttock  let  an  incision  bs  carried  along  the  crest  of  the  ilium,  brought 
downwards  in  the  middle  line  of  the  sacrum  and  curved  outwards  in  the 
fold  of  the  uatL'3,  then  directed  obliquely  to  the  outside  of  the  thigh  about 
five  or  six  inches  below  the  great  trochanter.  The  junior  student  will  at 
,  once  proceed  to  oli^n  the  gluteus  maximus  muscle  in  the  direction  of  its 
fiibrea  (p.  lilit)).     The  eouior  student  will  examine  the  arrangement  of  the 
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cutaneous  nervaB  in  tbia  region.     Of  these  he  will  fiiid,  deacenUing  over  the 

crest  of  the  ilium,  in  order  from  befora  backwards,  the  Utoral  branches  of 
tbo  last  dorsal  and  ilio-hypogastric  Derv-ea  (pp.  658  and  OOO),  with  Heveral 
branches  of  the  lumbar  nerves  (p.  034)  ;  and,  piercing  the  gluteus  maximiiB 
musula  near  its  posterior  attachment,  some  small  cutaueoiis  twigs  from  tlia 
posterior  divisions  of  the  up]>er  sacral  nervos  (p,  635)  ;  lastly,  turning 
rouud  its  inferior  border,  brauchoa  front  the  small  sciatic  nerve  (p.  ij7u). 
It  will  be  observed  that  the  fascia  lata,  which  ia  strongly  developed  over 
that  part  of  tho  glutens  mediua  which  lies  iu  front  of  the  gluteus  maxjmus 
muacla,  on  reaching  the  upper  border  of  the  gluteus  tnaximus,  divides  iuto 
two  laminfe,  of  which  one  is  continued  on  tho  superlicini,  and  the  other  on 
the  deep  aspect  of  that  mdscle  (p.  292).  Ciire  is  to  be  taken  to  lay  bare 
the  iuftrior  border  of  the  gluteus  uaximus  in  its  whole  extent ;  and  a 
Bjruovial  bursa  over  the  tuberosity  of  the  ischium  is  to  be  sought  for.  The 
muscle  is  then  to  be  divided  close  to  its  iliac  and  sacral  attachment,  and  in 
turning  it  forward,  the  sciatic  artery  and  the  supurBcial  branch  of  tlie 
gluteal  artery  will  come  into  view.  He  branches  of  these  arteries  aiid  of 
tho  small  sciatic  nerve  which  enter  the  muscle  are  to  be  fuUuwed  out  to 
some  extent,  and  they  may  then  be  divided  to  permit  the  complete  reflec- 
tion of  the  muscle.  While  this  is  being  done  a  largo  Bynovial  bursa  will  ba 
found  between  the  trocltanter  major  oud  the  iniertiuu  of  the  gluteus  maxi- 
muB  into  the  fascia  lata. 

The  fascia  lata  is  to  be  removed  from  the  upper  part  of  the  gluteus 
mediuB  muscle,  and  the  parts  exposed  by  the  removal  of  tho  f;Iutous  maxi- 
mus  are  to  be  c1eane<l  in  thoir  order  from  above  downwards,  viz.  :  the  back 
part  of  the  gluteus  medius  muscle,  the  gluteal  vessels  (p.  42!l),  the  pyrifonnia 
muscle,  the  sciatic  vesiuls  and  the  great  and  small  sciatic  nerves  (p.  674),  the 
gemelli  muscles,  superior  and  inferior,  with  the  tendon  of  tlie  obturator  inter- 
nufl  muscle  between  them  (p.  268).  The  tendon  of  this  muscle  may  now  be 
dissected  from  between  the  gomidli,  divided  and  turned  back,  to  show  the 
aynovial  cavity  in  which  it  plays  upon  the  smooth  trochlear  surface  of  the 
ischium.  The  quadratus  femoris,  tho  tendon  of  the  obturator  asteruus  muscle 
situated  more  doaply,  the  upper  part  of  the  adductor  magnus  muscle,  and  the 
origin  of  the  hamstring  miisclea  are  then  to  ba  exposed.  From  tho  small 
sciatic  uerre  the  inferior  pudendal  branches  will  be  seen  given  off,  in  addition 
to  those  already  mentioned,  and  from  the  sciatic  artaiy,  besides  muscular 
branchoa,  the  coccygeal  branch,  the  branch  to  the  great  sciatic  nerve,  and 
that  by  which  it  anaatomoBes  with  the  internal  circumflex  artery  may  be 
traced.  On  the  spine  of  the  ischium  also  will  be  seen  the  pudic  vessels  and 
nerve,  and  the  uerve  to  the  obturator  intemua  muscle  (pp.  425  and  670)  ; 
and  descending  under  cover  of  tlie  tendon  of  the  obturator  intemus  and  tba 
gemoUi  is  the  small  nerve  to  the  quadratus  femoris. 

The  gluteus  maximns  muscle  having  been  oulirely  removed  from  its  upper 
attachment,  and  the  tendon  of  insertion  being  left,  the  gluteus  medius  is  to 
be  raised  from  the  ihum  in  three-fourths  of  its  extent;  its  a:iterior  border 
and  that  of  the  gluteus  minimus  muscle  being  left  for  dissection  from  the 
front.  The  attachments  of  the  glutons  medius  muscle  are  to  be  observed, 
Bs  also  the  superior  and  inferior  deep  branches  of  the  gluteal  artery,  and  the 
distribution  of  the  gluteal  nerve  (pp.  429  and  667).  The  posterior  part  of 
the  glutens  minimus  may  then  be  raised  from  tho  ilium  to  show  tho  extent 
of  its  attachment  to  that  bone,  and  its  rehttiou  to  the  capsule  of  the  Itip- 
joint. 

2.   The  Popliteal  Space. — It  is  advisable  to  dissect  this  space  before  the 
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into  the  right  g^tro-epiploic  which  auMtoiiKMei  (rith  the  left  gastro-epiplolc^ 
fuid  the  sutierior  pnnortitico-duodva.U  wliich  anastomoses  with  the  iufecuT 
paiicrBiitico-dHoJeual  bmuoh  of  the  superior  mesenteric  urteiy. 

The  inferior  mesentorio  vein  will  be  traced  upwards  behiud  the  puionw 
to  Join  the  splonig  vein,  which,  pttsaing  tmnsver^ly  ouworJa  to  meet  the 
superior  mesenteric  vein,  will  he  seeu  to  form  with  it  the  trank  of  the  veuk 
portae  (p.  479).  The  position  of  the  common  bile  duct  witii  refereDce  to 
the  hepatic  artery  and  portikl  vein  i>i  to  be  observed,  and  the  duct  is  to  be 
traced  up  into  the  hepatic  and  cystic  ducts  and  downwards  to  tho  daodenum 
(p.  8(i7).  Tlie  relations  and  structure  of  the  pancreas  are  then  to  be 
examined,  and  the  pancreatic  duct  is  to  be  traced  along  its  post^or  a«pMt 
to  its  termination  in  the  duodennm  along  with  the  common  bile  dact 
(p.  881).  The  spleen  may  now  be  removed,  its  blood-veaatla  diieected,  a 
section  made  of  it,  and  some  of  th«  pulp  m.17  be  wn.><hed  away  to  show  the 
trabecular  structure  in  the  interior  of  the  organ  (p.  833).  The  stomach 
may  now  be  removed  along  with  the  duodenum,  and  a  careful  examination 
made  of  the  struirture  of  these  organs  ;  tho  shape  of  the  stoinitcfa,  its  thrva 
layers  of  muscular  fibres,  and  the  coustructiou  of  the  pyloric  ralre  being 
specially  noted  (p.  830). 

The  liver  is  next  to  be  studied.  Its  ligaments,  viz.,  the  falciform  liga- 
ment, the  round  ligament  or  obliterated  umbilical  vein,  the  coronary,  and 
the  two  lateral  or  triau^lar  lignmeuts  are  first  to  be  examined  ;  aftor 
which  tho  organ  may  be  removed  from  the  body  (p.  8G5).  In  doing  this, 
tho  inferior  vena  cava  must  bo  divided  botli  above  and  below  the  Uier. 
The  dissectors  may  now  observe  the  division  of  the  liver  into  s  right  and 
left  lobe,  as  also  the  quadrate.  Spigelian,  and  caudate  lobes  :  they  will  like- 
wise note  the  yarious  llssures,  vi;^.,  the  transverse  or  portal ;  the  longitudinal 
or  antero- posterior,  divided  into  an  anterior  piirt  containing  the  remains  of 
tho  umbilical  vein,  and  a  posterior  piirt  in  which  the  rumaius  of  the  dnctM 
venosiis  are  situated  ;  the  fissure  or  fossa  of  the  gall  bladder,  and  the  Gssnre 
or  fossa  of  the  vonn  cava  (p.  8G2),  They  wUl  observe  the  openings  of  the 
hepatic  veins  into  the  part  of  the  vena  cava  imbedded  in  Iba  posterior 
border  of  the  liver,  and  follow  the  divisions  of  the  hepatic  arteries,  portal 
vein  and  hepatic  ducts,  as  far  as  possible  into  the  substance  of  the  liver. 
Id  doing  this  the  capsule  of  Glisson  sheathing  these  porta  is  to  be  observed : 
tho  appearance  of  tho  substance  of  the  liver  may  then  bo  exhibited  by 
minuter  dissection  ;  and  tlie  gall-bladder  having  been  opened  and  washed 
the  structure  of  its  coats  and  tho  peculiar  reticulated  arrangement  of  iti 
mucous  membrane  may  bo  examined. 

6.  l>ec}y  PoaUr'wr  part  of  tht  Ahdoiitinal  Cavity. — On  returning  to  th« 
examination  of  the  parts  remaining  in  the  abdomen,  the  dissector*  will 
begin  by  tracing  out  tho  plexuses  of  tho  Bympathotio  nerves.  The  superior 
and  inferior  mesenteric  plexusea,  in  connection  with  the  aortic  plexus,  an 
to  be  traced  upwards  into  the  solar  plexui,  and  tho  nerves  proceeding  from 
the  aortic  plexus  downwards  into  the  hypogastric  plexus.  The  solar  plexus 
will  be  found  surrounding  the  aorta  at  the  root  of  the  ccelinc  axis  ;  also  it« 
semUunar  ganglia,  one  on  each  side,  and  the  fiplanchnic  nervea  p»ving 
through  tho  crura  of  the  diaphragm  to  tormiuate  in  it  (p.  (iOO).  He 
dissectors  will  now  follow  the  pleiiform  nerves  which  emanate  from  ths 
solar  plexus  and  surround  the  arteries  iu  the  neighbourhood  ;  Damely,  the 
Qccliac  plexus  subdividing  into  hepstic,  splenic  and  coronary;  aUo,  the 
supra-renal  and  renal,  and  the  spermatic  plexnses.  In  doing  this  the  supn- 
renal  capsulea  will  fall  under  observation,  and  care  is  to  bd  taken  in  Uw 
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removfil  of  the  Btirrouiidiiig  adipoM  tissue  not  to  iojare  their  substance, 
which  in  esfilj'  torn  (p.  039) :  after  they  have  been  carefuUjr  cleaned,  thvge 
hotliea  may  be  cxainiued  by  iiiciaiona  into  their  substanuo. 

The  aorta  aud  iufi'iior  vena  cava  are  then  to  be  di>>sf>ctt?d,  find  also  the 
common  and  external  iliac  orteriea  and  veinB,  together  with  the  kidueya  and 
ureters.  The  branches  of  the  aorta  to  be  enamined  are  the  inferior  phrenic, 
the  eailiac  aiia,  the  superior  mesenteric,  the  supra-renal,  the  renal,  the 
Bjiermalic,  the  inferior  mesenteric,  the  origins  of  the  four  p^rs  of  lumbar 
atteries,  &iid,  continuing  the  direction  of  the  aotta  from  its  point  of  bifurca- 
tion, the  middle  sacral  artery.  The  two  common  iliae  arteries  and  veins 
maBt  at  thia  time  be  cleaned,  also  the  ureters  ;  and  the  dissection  may  be 
carried  down  along  the  external  iliac  vessels,  as  far  as  the  origin  of  the  epi- 
gastric and  circumHex  iliac  arteiies  ;  in  doing  which  the  relutioiis  of  the 
iJiao  arteries  and  veins  will  be  carefully  observed  (pp.  418,  473,  end  477). 
The  position  and  relations  of  the  kidneys  are  now  to  be  examined,  and 
more  particularly  the  position  of  the  renal  artery,  renal  vein,  and  iireter, 
as  they  enter  the  gland  (p.  926).  The  kidneys  having  been  removed  from  the 
body,  are  to  bo  opened  by  a  transverse  vertical  section,  to  exhibit  the  pclvi*, 
calyces,  and  pyramids,  the  cortical  an<l  internal  tubular  substances,  and  the 
M^pjghian  glomeiuli  :  the  hbrous  tucic  which  invests  tlie  kidney  is  also  to 
be  observed.  Tlie  receptoculiim  chyli  or  commencement  of  the  thoracic 
dnct  will  be  found  beneath  the  tight  crus  of  the  diaphragm  (p.  487),  as 
also  the  commencement  of  the  vena  azygoe  in  oonnection  with  some  of  the 
lumbar  veins  (p.  469). 

7.  Ujixr  uitd  Foittnoa-  WaU  of  iha  Ahlomcm. — The  diaphragm  is  now 
to  be  dissected  (p.  243).  Anteriorly  will  be  found  its  attachments  to  the 
sis  lower  ribs  iuterdigitating  with  those  of  the  tronsveisaJis  muscle  j  poste- 
riorly will  bo  found  the  two  crura  and  the  ligaments  arcuata  externa  and 
interna  ;  while  the  fibri-s  paasiug  iima  all  those  parts  will  be  traced  to  their 
connection  with  the  central  tendon  ;  and  the  openings  for  the  aorta,  (eso- 
phagus, and  vena  cava  inferior  will  be  examined.  The  surface  of  the  psoas 
msguuB  muscle  is  next  to  be  cleaned,  as  well  as  that  of  the  psoas  parvus 
lying  supcificial  to  it  (if  it  be  pi«Bent)  (p.  372)  ;  and,  emergini^  from  the 
fibres  of  the  psoas  magnus,  the  g'.-nito-c rural  nerve  will  be  found  and 
followed  downwards.  The  outer  nerves  of  the  lumbar  plexus  will  be  observed 
principally  on  the  outer  and  inner  aspects  of  the  psooA  muscles  (p.  6(J0), 
The  fibres  of  llie«e  iiiiiscl«^s  are  to  be  dieseoted  away  from  the  nerres  of  tile 
lumbar  plexus.  In  addition  to  the  communicating  liranches  of  the  plexus, 
there  will  be  observed,  prooeciliug  from  the  anterior  dividon  of  the  Crtt 
lumbar  nerve,  the  iho- hypogastric  and  ilio-inguinal  nerves,  often  united  into 
one  ;  from  the  second  lumbar  nwvo  the  external  cutsneous  and  geuito- 
crural  nerves  ;  from  the  second,  third,  and  fourth  lumbar  nerves  together, 
the  anterior  crural  and  the  obturator  nerves  ;  and,  lastly,  the  Inmbo-sacrol 
cord,  formed  by  the  imion  of  a  part  of  the  fourth  with  the  wliole  of  the  fifth 
nerve  fp.  (i58).  On  the  bodies  of  the  veitebra;  will  be  found  the  lumbar 
part  of  the  chain  of  sympathetic  ganglia  ;  the  branches  of  communication 
between  which  and  the  spinal  nerves  are  to  be  dissected  (p.  606). 

At  this  time  the  dissectors  ought  to  revert  to  the  arrangement  of  the 
posterior  part  of  the  Iransvei'saliB  muscle.  This  they  will  fiud  to  be  con- 
tinued into  an  aponeurosis  which  is  connected  behind  with  three  layers  ;  of 
these  tlie  most  posterior  is  the  fsscia  lumboiam  observed  in  the  dinsection 
of  the  La<.k,  the  second  liis  iu  front  of  the  erector  njinie  muscle,  nnd  tlie 
forainost  ia  a  much   thiuuer   membrane  placed   in   front  of  the   qnadratus 
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Inmboruro  muBcIe.  The  qnadratus  lumborum  and  ilioeos  muados  are  aow 
to  ha  dinaocted  (pp.  255  aud  371).  On  remotiug  the  iliacus  from  the  iliac 
foflsa,  the  diBtribution  of  the  ilio-lumbar  artery  will  be  traced,  and  iti 
anostomosea  with  the  last  lumbar  and  tba  circumflax  iliaa  artery  «iluhit«<l 
(p.  420). 

8.  iJissceiifin  of  the  Ptiris. — The  pelvis  with  Be^eral  of  the  lumbar  vert«- 
bric  ought  DOW  to  be  aepnrnted  from  the  rest  of  the  trunk,  aud  befuni 
praceediug  further,  the  disseotor  should  carefully  remove  the  superduooi 
maaeeB  of  musclt)  and  other  soft  parts  adhereut  to  the  outer  surface  of  tb« 
bones. 

Female  Oenilal  Organs, — If  the  subject  b  a  female,  the  periofenm  is  first 
to  be  diaseoted.  Tlio  exact  pusitiou  of  the  orifice  of  the  urethra  is  to  be 
esamiuoU  nith  reference  to  the  paKsing  of  the  catheter  (p.  9S0).  The  &t 
in  to  be  removed  from  between  the  ischium  and  reotum  ;  and  Bi  tliia  is 
being  done  the  inferior  hiemorrboidal  and  Euperficiul  perineal  veaseU  uid 
nerve  will  be  brought  into  view  (pp.  126  and  070).  The  Bpluucter  muade* 
of  the  rectum  and  vagina,  the  levator  ani  aud  transverBalis  muscles,  and  the 
obturator  fascia  will  be  seen  (p.  2ri5).  From  among  the  fat  on  the  fore 
part  are  to  be  dissected  out  the  crura  of  the  clitoria  aud  the  erector  niuBclee 
embracing  them  ;  aud  on  the  side  of  the  vulva  the  bulbus  ve^tibiUu  The 
glands  of  Bi>rtholin  are  to  be  sought  at  the  back  part  of  the  lower  end  of 
the  vagina,  and  the  duct  of  each  followed  to  its  oriSce  by  the  aide  of  tha 
hymen  or  camuculfu  myilifoinieB,  Internal  to  the  cms  clitoridis  the 
triangular  ligament  or  subpubic  fascia  will  be  found  extending  front  tbe 
pubic  arch  to  tho  vagina  (pp.  977  and  2ii0). 

The  bladder  ought  now  to  be  paKially  inQated,  and  the  reflections  of  th» 
peritoneum  in  the  pelvic  cavity  examined,  especially  tba  posterior,  lateral,  and 
anterior  false  ligamonta  of  the  bhidder,  and  iu  the  female  the  broad  ligament  of 
the  uterus,  with  the  ovary,  Fallopinn  tube,  and  round  ligament  (pp.  94" 
and  065).  Let  the  peritoneum  then  be  reflected  from  the  walls  ot  the  pelvii 
ao  as  to  exhiliit  the  lateral  and  anterior  tiue  ligatnenba  of  the  blaiider,  and 
the  whole  internal  aspect  of  the  pelvic  fa^ciffi  (p.  2G0).  In  order  to  hare 
a  complete  view  of  thtse  fatcia;,  it  will  be  uecessar;  to  remove  a  portion  of 
the  OB  innominatum  of  the  right  Bide.  This  must  he  done  in  auch  a  manner 
as  not  to  interfere  with  the  attachmonta  of  the  faaciie  :  whUe,  therefore,  tbe 
anterior  and  lower  part  of  tbe  bone  with  the  acetabulum  is  to  be  removed, 
tbe  brim  of  the  pelvis  and  the  boundary  of  its  outlet  are  to  be  preeerred, 
as  well  as  tho  saero-sciatic  foramina,  ^'ith  a  little  caro,  and  preliminaiy 
obaervati<in  of  the  form  of  the  innotniuate  bone,  this  may  be  done  by  means 
of  a  einglu  section  with  the  saw,  carried  close  by  the  brim  of  the  pelvis,  and 
downwards  in  such  a,  direction  as  to  remove  the  greater  part  of  the  thick- 
ness of  the  ischial  tuberosity  aud  pass  as  near  as  possible  to  the  eacro- 
scialtc  notches,  without  breaking  into  them.  By  this  means  the  hip-joint 
may  be  removed  intact ;  and  aboulil  it  not  have  been  dissected  along  with 
the  leg,  to  which  it  properly  belongs,  the  dissectors  of  the  abdomen  will 
now  hare  on  opportunity  of  examining  it  ;  aud  may  especially  oWorve  the 
action  of  the  lignmentum  teres,  by  removing  the  dtep  pirt  of  the  aceta- 
bulum, while  the  capsule  of  tho  jomt  is  left  intact  (p.  151). 

Returning  to  the  pelvis,  the  opening  iu  its  lateral  wall  is  to  be  enlarged, 
if  neoen.'wry,  with  the  bono  nippers,  and  the  obturator  iuterntis  muscle  is  to 
be  carefully  removed,  and  the  peculiar  arrangement  of  its  tendon  remarknl 
(p.  2U0).  On  the  inner  aspect  of  that  muscle  will  be  found  superiorly  the 
uudivided  pelvic  faicta,  inferiorly  the  obturator  fascia,  and  between  tho  two 
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the  wliite  baiiil  strotching  fi-om  the  BymphfHis  pubta  to  the  spine  of  the 
iHchium,  which  m&rk«  the  level  at  which  the  pelvic  fancia  iiplits  into  the 
recto-voaical  alliJ  obturator  fasciie  ;  while  in  the  upper  part  of  the  obturator 
foramea  the  obturator  veasi;la  ajid  nerve  will  be  eeeu  issuing  from  the 
interior.  If  the  ischio-rectal  foaaa  be  now  thoroughly  cluitneJ,  a  compIetQ 
Tiew  of  the  layers  of  fascia  will  be  obtaineil,  and  of  thvir  relation  to  the 
lerator  ani  ninacle  (p.  2<S0}.  The  brim  of  the  pelvis  ia  next  to  be  saivn 
through  near  the  ayniphyaLa  pubis,  on  tbe  i-ida  on  whicTi  the  dissection  1ms 
been  made,  and  is  to  be  removed.  By  thia  mennn,  if  tbe  Hubject  be  a  mate, 
the  relations  of  the  fascia  to  the  prostate  glnnd  will  be  better  aoyn.  The 
ureters  and  tbe  vasa  defereDtia  are  to  be  followed  as  far  as  the  bkcideri  the 
iympatbetic  nerves  of  tlie  hypogaatrio  plexus  are  to  be  traced  in  tboir  dis- 
tribution to  the  pelvic  viscera  (p.  702)  ;  and  the  branches  of  the  internal 
iliac  voaaels  are  to  be  dissected.  The  internal  iliac  artery  will  bo  found  to 
give  off  to  tlie  woUa  of  tbe  pelvis  and  to  tho  external  pnrta,  the  gluteal,  ilio- 
lumbar, and  lateral  mcral  arteries,  constituting  tbe  branches  of  its  posterior 
division  ;  the  obturator,  internal  pudic,  and  sciatic  arteries  in  connection 
with  its  anterior  division  :  wliile  to  the  viscera  it  supjtlies  tbe  supL-rior 
Tcsiad  with  the  obliterated  hypogastric  artery,  the  inferior  vesical  giving 
the  middle  hfcmorrboidaJ,  and,  in  tho  female,  the  uterine  and  vi^jioa! 
arteries  (p.  420).  Tbe  first  group  may  perhaps  bo  best  seen  on  tbe  entire 
side,  and  the  second  and  third  group  on  the  dissected  side  of  the  pelvU. 
Uu  the  former  *ide  tbe  eacral  nerves  are  to  be  dinplayed  (p.  2G8),  and  the 
origin  of  the  pyrifiinuLt  muscle  examined.  Tho  junction  of  t)ie  lutnbo- 
BB<;ral  card  with  the  anterior  divisions  of  tbe  three  first  sacral  nerves  and  a 
branch  of  the  fourth,  to  form  the  sacral  plexus,  will  now  be  brought  into 
view  (p.  G6I)).  The  g1ute:tl  nerve  will  be  fonnd  arising  from  tbe  lumbo- 
sacral cord  (p.  G67)  ;  and  arising  from  the  sacral  plexus  will  be  found  the 
great  and  small  sciatic  nerves,  the  pudic  nerve,  the  nerve  to  tho  obturator 
iultruiis  muitcle,  and  other  muacular  branches  (p.  GTO).  Tho  remaining 
branches  of  tbe  fourth  sacral  nerve  will  be  found  to  aid  the  hypogastric 
plexus  in  the  supply  of  nerves  to  tbe  visoera  :  at  tbe  same  time  the  small 
liftii  sacral  and  coccygeal  nerves  may  also  be  dissected  (p.  668).  The 
ooocygeus  and  levator  ani  muscles  are  to  be  cleaned  on  their  upper  aspects, 
■when  they  will  be  seen  to  form  a  oonttnnoua  muscular  floor  to  tbe  pc-ivio 
cavity  (p.  262).  The  chains  of  sympathetic  ganglia  are  then  to  be  dissected 
in  front  of  tbe  sacrum,  and,  if  possible,  tbe  lone^st  paita  traced  to  their 
junction  in  5'Ont  of  the  coccyx  (p.  69(i). 

9,  Pvlric  Vhcera. — It  may  be  proper  to  examine  the  mnsoular  walls  of 
tbe  bladder  in  the  inflated  condition  of  tbe  organ,  before  its  removal  fiom 
tho  pelvis  (p.  944) ;  nfter  which  the  viscera  are  to  be  separated  from  their 
attachments  to  the  walls  of  the  pf  Ivis,  and  removed  in  one  mass, 

The  rectum  may  then  be  carefully  dissected  away  from  tbe  rest  of  the 
viscera,  the  extent  of  its  connection  with  tbom  being  at  the  same  time 
observed  (p.  SBIj).  Its  muscular  coats  having  been  sufficiently  examined,  it 
is  to  be  Hilt  open  and  washed,  in  order  that  the  general  appearance  and  folds 
of  its  mucous  membrane  may  be  seen.  In  the  male  subject  the  pro.'tute 
gland  enveloped  in  its  fibrous  coveting,  the  vesiculie  seminales,  and  the  v;isa 
deferentia  are  to  bo  carefully  dissected  (pp.  9u'i  and  971)  ;  the  bladder 
is  to  be  opened  from  before,  the  neck  being  left  in  tho  first  instnuoo  entire  ; 
and  the  opening*  of  the  ureters  and  urethra,  with  the  trigone  between 
Ihem,  are  to  be  examined  (p.  948).  The  proatiitic,  membranooa,  and  bulbous 
parts  of  the  urethra  are  then  to  be  alii  open  fromi  above,  the  vaijiiig  di»- 
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meter  of  the  nrothra  obMrvnd,  u  also  ia  ita  proBtatio  pmrt^  tlw  tctob^- 
tannro  or  capnt  gaUiDsginu),  the  dnus  pocnl&iia,  uid  Uu  orifice*  oC  dw 
commoD  ejacuUtorr  ijiicts  (p.  961).  Tti«  juuctiun  of  tke  r&B  def«t«iu  sinl 
Tedcula  semiDalu  to  form  the  common  ejocalatorf  duot  it  to  be  diaplayed ; 
a,ad  a  loDgilailiual  section  of  tha  prostate  gUnd  ma;  be  m«ide  to  abov  iu 
thiekneea,  coosisteDce,  and  atructare  :  the  relations  of  its  ba«e  to  the  neek 
of  the  bladder  ahould  be  particularly  obserreJ,  with  the  cirola  of  veins  of 
the  tesical  pleias  in  the  angla  betireen  them. 

In  the  female  subject  the  bladder  ii  to  be  opeoed  and  examined  »3  in  tha 
male,  and  the  len^h  and  diametar  of  the  urethra  observed  (p.  980).  The 
TBgina  19  then  to  be  cut  opea  a  little  on  one  side  of  the  middle  line  in  front, 
when  tha  rugm  of  iu  mncouB  membrane  will  be  seen  ;  also,  at  it*  entniMe, 
Uie  carunculfs  myrtirormes,  and,  projecting  into  it  above,  the  cervix  ntdi 
(p.  981).  Thd  ovary  with  its  ligament  and  meaovariam,  the  Fallopian  tube, 
the  round  ligament  of  tha  ntenm,  anJ,  between  the  ovary  and  FaUa[Haa 
tube,  the  tubules  termed  parovarium  or  organ  of  Rosenmilllrr,  are  neit  b> 
be  dutsected,  and  the  external  couGguratioa  of  tbe  uterus  examined  (p.  992). 
The  fctudunt  will  then  notice  the  position  aud  appuoranoe  of  the  o«  nteii 
externum,  and  will  open  the  uterus  on  its  anterior  aspect  by  a  Uoe  of 
section  which,  by  dividing  into  two  superiorly,  it  prolonged  to  both  of  tha 
comua  (p.  !)84).  He  will  thus  see  the  size  and  shape  of  the  trianguUr 
cavity  of  the  nterus,  the  cavity  of  the  cervix,  the  rogm  of  its  mucous  inem- 
brana,  and  the  os  uteri  internum, 

10.  Tlie  Pelvic  LiijiiiienU.- — -At  the  conclusion,  the  articulations  of  ths 
pelvic  bones  may  he  examined,  if  they  are  still  in  a  condition  fit  tor  ilisseo- 
tion  (p,  147).  The  BymphjsiB  pubis  with  its  coucentrie  laminie  of  fibro- 
cartiloge  is  first  to  be  examined  ;  then  tbe  articulation  of  the  pelvis  with 
the  fifth  lumbar  vertebra,  o^pecially  the  sacro-vertobral  and  iUo-lumbar 
ligameata  :  the  groat  aud  small  sacru-sdatic  ligaments  should  be  cleaoed, 
and,  by  removing  tbe  remains  of  the  origin  of  the  obturator  tntemiu  musele, 
the  obturator  membrane. 

The  anterior  and  posterior  ligaments  and  the  intervertobral  disc  of  ths 
Mcro-coccyge.in  articulation  are  to  be  observed  :  lastly,  the  strong  posterior 
and  the  thinner  anterior  sacro-iliac  ligaments  having  been  diisectod,  the 
last  mentioued  ia  to  be  divided,  and  the  eartilaginoua  sorface^t  of  the  sai^ro. 
iliac  ayuchondrosis  are  to  be  brought  into  visir  by  forcing  open  the 
articulation. 
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V,— LOWER  LIMBS  OR  INFERIOR  EXTREMITIES. 

Thu  right  and  left  limbs  constitute  each  a  part,  the  dissection  of  which 
should  extend  over  n  period  of  not  leas  than  four  weeks.  It  Includes  the 
whole  limb  1)elow  Poupart's  ligament  and  the  crest  of  the  ilium,  but  not 
the  perimcum. 

1.  The  Gluteal  Rrgion. — The  dissection  of  the  glntsal  region,  the  back 
of  the  thigh,  and  the  popliteal  space  is  to  be  completed  in  tbe  fonr  days 
during  which  the  subject  lies  ou  its  face.  To  remove  the  integument  from 
the  buttock  let  an  incision  be  carried  along  the  crest  of  the  iliom,  brought 
downwank  in  the  miildlo  line  of  the  sacrum  and  curved  outwards  in  the 
fold  of  the  natus,  then  directed  obliquely  to  tbe  outside  of  the  thigh  about 
five  or  six  inches  below  the  great  trochanter.  The  junior  student  will  at 
once  proceed  to  cieun  the  glutuus  maximus  muscle  iu  tbe  direction  of  its 
•a  (p.  206).      The  senior  student  will  examine  the  arrangement  of  the 


J 


OLDTEAL  KEGION.  1079 

cuttneouB  nerves  in  this  regSou.  Of  these  he  will  fiaJ,  descending  ovet  tha 
crest  of  the  ilium,  in  orJor  from  before  bnokwarda,  tlio  lateral  branchea  of 
the  lust  dorsal  and  ilio-hypoaiiHtric  uurves  (pp,  (158  and  GGO),  with  several 
branches  of  the  lumbar  nervoB  (p.  03i)  ;  acd,  piercing  the  glutoua  masLimns 
innacle  near  its  posterior  attachment,  Boiae  small  cutaaeatia  twigs  from  the 
poflterior  divisions  of  tha  upper  sacral  nerves  (p,  635)  ;  lastly,  turning 
round  its  iuferior  border,  biTLuches  &om  the  small  viatic  nerve  (p.  675). 
It  will  be  observed  that  tha  faacia  luta,  which  is  strongly  develojied  OYer 
that  part  of  tha  gluteus  medius  which  lie*  in  front  of  the  ghiteus  maxirans 
muaclp,  on  reaohiug  the  upper  bordcjr  of  the  gluteus  maiimus,  divides  into 
two  laminae,  of  which  one  ia  continued  on  the  iiuperficiMi,  and  the  other  on 
the  deep  aspect  of  (hat  mnscle  (p.  292).  Care  is  to  be  taken  to  lay  bare 
the  infi^rior  border  of  the  gluteus  maximus  in  its  whole  extent ;  and  a 
sjinoviid  bursa  over  the  tuberosity  of  the  ischium  is  to  ba  sought  for.  The 
muscle  is  then  to  be  divided  close  to  its  iliac  and  sacral  attachment,  and  in 
titrniDg  it  forward,  the  sciatic  artery  and  the  supcrGcial  branoh  of  the 
gluteal  artery  will  come  into  view.  The  branches  of  these  arteries  and  of 
the  small  sciatic  nerve  which  enter  the  muscle  are  to  be  followed  out  to 
some  extent,  and  they  may  then  bo  divided  to  permit  the  compL'te  reflec- 
tion of  the  muscle.  While  this  is  being  done  a  largo  synovial  bursa  will  be 
fouud  between  the  trochanter  ni^or  and  the  insertion  of  the  gluteus  moil- 
mus  into  the  fascia  lata. 

The  fascia  lata  is  to  be  removed  from  the  upper  part  of  the  gluteus 
medius  muscle,  and  the  parts  expoeed  by  the  removal  of  the  gluteus  maxi- 
mus  are  to  be  cleaned  in  their  order  from  above  downwards,  viz.  :  the  back 
part  of  the  gluteus  medius  muscle,  the  gluteal  vessels  (p.  42!)),  the  pyriformis 
muscle,  the  sciatic  vessels  and  the  ^reat  and  small  aciatic  nerves  (p,  6T4],  the 
gemelli  muscloH,  superior  and  inferior,  with  the  tendon  of  tlio  obturator  inter- 
□us  muscle  between  them  (p.  2G8).  The  teudon  of  this  mascle  may  now  be 
dissected  from  between  the  gemtJIi,  divided  and  tamed  back,  to  uhow  the 
synovial  cavity  in  which  it  plays  upon  the  smooth  trochlear  surface  of  the 
ischium.  The  quadratus  femoris,  the  tendon  of  the  obturator  eitemns  muscle 
situated  more  deeply,  the  upper  part  of  the  adductor  magnua  muscle,  and  the 
origin  of  the  hantstring  muscles  are  then  to  be  exposed.  From  the  small 
sciatic  nerve  the  inferior  pudendal  branches  will  be  seen  given  oS',  in  oildition 
to  those  already  mentioned,  and  from  the  sciatic  artery,  besides  muscular 
branches,  the  coccygeal  branch,  the  branch  to  the  great  aciatic  nerve,  and 
that  by  which  it  anastomoses  with  the  internal  circumAex  arti^ry  may  bo 
traced.  On  the  spine  of  the  ischium  also  will  be  seen  the  pudic  vessels  and 
nerve,  and  the  nerve  to  the  obturator  intemus  muscle  (pp.  425  and  070)  ; 
and  descending  undtr  cover  of  the  tendon  of  the  obturator  intemus  and  the 
gomelli  is  the  small  nerve  to  the  qnodratus  femoria. 

I  The  glutaiiB  maximus  miiHcle  having  been  entirely  removed  from  its  upper 
attachment,  and  the  tendon  of  insertion  being  left,  the  glutens  mediua  is  to 
be  raised  from  the  ilium  in  three- fourths  of  its  extent;  its  anterior  border 
and  that  of  the  gluteus  minimus  muscle  being  left  for  dissection  from  the 
front.  The  attachments  of  tha  glutens  medius  muscle  are  to  be  observed, 
as  also  the  superior  and  inferior  deep  branches  of  the  gluteal  arterjr,  and  the 
distribution  of  tiio  gluteal  uervo  (pp.  429  and  dHI).  The  posterior  part  of 
the  glutens  minimus  may  then  be  raised  from  the  ilium  to  show  the  extent 
of  its  attachment  to  that  bone,  and  its  relation  to  the  capsule  of  the  hip. 
joint. 
2.   The  Popliteal  Space. — It  ia  advisable  to  dissect  this  apace  before  the 
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posterior  fsmornl  region.  Id  order  to  open  it  the  iDtegnmeut  may  b* 
divided  tij  u  longitudinal  incision  of  considerable  length,  whicli  navf  be 
crosBctl  if  uecexKary  by  n  tranevertie  one  in  tho  middle  of  tlic  f-pace,  aufficient 
to  nllow  tlio  iutegiiment  to  be  tlirowo  freely  baclt.  On  reinoval  of  lie 
Boperlicia!  fat,  tbe  fasciu  lata,  which  U  atroug  in  thia  region,  will  come  into 
view,  anri,  in  the  lower  pnrt  of  the  space,  ttie  tercninal  twiga  of  the  Bnuill 
sciatic  nerve  (p.  67^),  ttud  the  upper  part  of  the  short  sApbenoiu 
vein  (p.  47G).  The  fiwcia  bta  ii  to  be  divided,  and  the  tat  c&refnlt; 
removed  from  tho  Bpace,  its  houudnricB  cleaned,  and  the  resseU  and  oervea 
with  their  br.iuobcs  traoocl.  Superiorly  the  biceps  muscle  on  tho  oatsii«, 
nnd  tho  semitendiiioaua  and  semioiembranoH'.iB  muscles  on  the  iniiile,  and 
iuferiorly  the  heads  uf  the  gastrocDemiua  mnjcle  with  the  am&ll  belly  of 
the  planturis  will  thus  be  exposed. 

Lying  in  the  np.ice  the  dissector  vrill  find  the  external  and  internal  pop- 
liteal ncrvEE  giving  off  their  articular  and  sural  brnnchea  (pp.  670  %ad  079), 
nii'I  more  deeply  the  popliteal  vessels  in  a  common  sheath  (p.  441).  IIo  will 
follow  out  the  branches  of  the  popliteal  aitory,  viz.,  iu  five  articular 
brnnches,  the  superior,  azygos,  and  inferior,  and  i's  sural  branchee.  On  the 
Butfaco  of  the  poplit<?al  nrt«ry,  whore  it  enters  tho  spaoe,  in*y  be  foond  ■ 
twig  of  tho  obturator  nerve  (p.  663j. 

When  the  dissection  of  the  paplitoal  space  has  been  completed,  it  in  to  be 
united  to  that  of  the  gluteal  region  by  an  incision  along  the  psstotior  part 
of  the  thigh.  The  coune  of  the  small  and  great  sci  itic  nerves  will  Ihas  be 
laid  bare,  together  with  the  biceps,  aemit^ndinosus  and  semimenibriuionts 
xauBcles,  the  twigs  of  the  great  BCintic  nerve  xnpplied  to  these  musclea,  and 
to  tho  adductor  magnus,  and  the  four  perforating  branches  uf  the  deep 
femoral  artery  (p.  439)  ;  the  posterior  aspect  of  the  adductor  ma^os 
musole  will  also  he  exposed. 

3.  Tlit  Front  of  Die  Thigh. — On  the  day  on  whioh  the  subject  14  l^d  upon 
its  back,  the  student  should  be^in  the  disvction  of  the  front  of  the  thigh, 
by  etndying  the  fascira  connected  with  the  descent  of  femoral  hernia.  For 
this  purpose  an  iiicbiion  is  to  be  made  from  the  noiglibourhood  of  the 
anterior  superior  spinitis  process  of  the  ilium,  inwards,  in  the  line  of  the 
groin,  and  carried  half  away  duwii  the  inside  of  the  thigh.  The  larga  flap 
of  iutegument  thus  marked  out  is  to  he  raised  and  turned  outwards.  The 
Bubcutaneoiia  fiscia  is  then  to  be  laid  hara  by  the  removal  of  any  fat,  An  i  il 
will  ba  advantageous  if  this  can  ba  done  in  concert  with  the  iliissotor  of  the 
abdomen  (p.  292),  Various  amall  superficial  arteries  and  veins  will  be  seen, 
viK.  ;  the  superficial  epigastric,  superficial  circumllei  iliac,  and  superior  and 
inferior  superficial  pudic  (p.  437).  The  faacia  lata  will  be  laid  bare,  and  the 
cribriform  fascia  overlying  the  saphenous  opening.  On  the  surfica  of  the 
fascia  lata  will  be  brought  into  view  the  iutermil  or  long  saphenoas  raa 
paasiiig  into  the  saphenous  opening,  frequently  presenting  two  braaoho* 
(p.  475)  ;  nearly  in  front  of  tho  femoral  artery,  tho  crural  branch  of  the 
genitO' crural  nerve  ;  and  in  front  of  the  anterior  superior  spine  of  the  ilium, 
the  external  cutaneous  nervo  (p.  (iCO).  A  twig  of  the  iiio-inguinal  n«rvc 
may  al«o  be  seen  distributed  to  the  skin  of  a  small  part  of  the  thigh  close  to 
tho  pubea.  Tho  border  of  the  saphouons  opening  is  to  be  made  distinct  by 
remoriiig  the  cribriform  fascia,  and  in  doing  this  the  attachment  of  the 
superior  cornu  or  falciform  troeess  to  the  pubic  portion  of  the  fascia  lata  is 
to  bo  shown  (p.  293).  This  falciform  procois  is  than  to  be  separateJ  fiwio 
tho  fascia  lata  aiid  turned  to  tho  outside  aulhcieutly  to  expose  tho  infiindi- 

'fornt  or  crurnl  sheath,  investing  the  fumoril  vessels,  and  the  disaeetor 
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mft7  examine  the  three  oompaEtmeDts  into  which  this  ahaath  is  divided,  and 
nhich  contain  renpcctively  the  arterj,  the  vein,  and  a  lymjiliatic  glund  ;  the 
livtter  blocking  up  thu  cmrLkl  aperture  bettrei<D  the  femoral  vein  and 
Gioibeniat'fl  ligatuetit,  throa<;li  which  femoral  hernia  ileiceilds.  All  the 
relations  of  these  parts  are  to  be  carefuUj  )itudie<l  with  Hpecial  refereiice  to 
the  operations  for  strangulated  femoral  harnia  (p.  1036). 

The  incision  on  the  inner  side  of  the  thiyh  iK  now  to  be  prolonged  down- 
wards towards  the  middle  liue  beyond  the  knee,  and  the  disBoction  of  tlie 
front  of  the  thigh  oontinnsd.  The  two  middle  and  the  two  ioterniil 
cutaueons  branches  of  ihe  aDterior  crural  nerve,  together  with  the  branch 
from  the  internal  anpheoeu!)  nerve  to  the  integument  of  the  knee,  and  tbe 
internal  Baphenoua  vein,  will  be  dissected  out,  and  the  fa^a  lata  in  frout 
of  the  thigh  made  clean  (p.  GG4).  The  fascia  is  then  to  be  removed,  and 
the  oommunications  of  the  iuternikl  cntanoous,  iuternat  saphrnoun,  and 
obturator  nerves  sought  in  the  lower  part  of  the  inner  aspect  of  the  thigh 
(p,  6UG).  Scarpa's  triangle  is  now  to  be  clunned,  and  the  diisection  of  the 
femoral  vessels  both  in  that  spAco  and  in  the  after  part  of  their  course  is  to 
be  studied  (p.  434).  Towards  its  termination  below  the  midiUe  of  the  thigh, 
the  femoral  artery  will  be  observed  to  bo  covered  by  s,  tendinous  expansion, 
which  conceals  it  for  a  part  of  its  course  before  it  pierces  the  tendon  of  the 
addnctor  raagnus  muacle  ;  in  the  passage  so  formeil,  known  as  Hunter's 
canal,  the  femoral  artery,  which  is  accompaoied  by  the  internal  saphenous 
nerve,  will  be  seen  to  give  off  the  anastemotic  branch  (p,  203). 

The  deep  fi^moral  aitery  shouM  be  dissected  as  far  a?  the  upper  border  of 
the  adductor  longus  muscle  ;  and  the  aritjins  of  its  first  branches  are  to  be 
brought  into  view,  \iz.  :  the  interim!  circumflei  artery,  dividing  into 
Mcending,  trnusverie,  and  descentiug  branches.  One  or  both  of  the  circum- 
Ilex  arteries  often  arise  from  the  femoral  artery  immo'liately  above  the  origin 
of  the  deep  femoral  (p.  438).  The  sartorius  muscle  is  to  be  cle:ined,  and 
likewise  the  gracilis  muscle,  and  tbe  surface  of  the  other  adductors  ;  the 
relations  of  tbe  inferior  tendons  of  the  sartorins.  gracilis,  and  semitendinoos 
muscles  may  also  bo  exposed  (pp.  27^  and  2TC),  The  student  Kill  then 
direct  his  attention  to  the  outer  part  of  the  thigh  near  the  hip.  Ue  will 
there  di-<sect  the  fiiscia  lata  from  the  remnining  part  of  the  gluteus  medtus 
muscle,  and  from  the  tensor  vaginra  fiimoria  muscle,  leaving  at  first  a  atrip 
of  the  fascia  ocEenJing  down  to  the  knee  on  the  outside  of  the  leg,  and  he 
will  afterwards  expose  the  deeper  tiaod  of  the  fMscia  which  passes  inwards  to 
the  hip-joiiit  from  within  the  upper  part  of  the  muscle  (pp.  373  and  292). 
He  will  also  find  the  branch  of  the  gluteal  nerve  to  the  tensor  va^inte 
femoris  by  dissecting  between  it  and  tbe  glutens  medius  muscle  (p.  GGT). 
Let  him  divide  succesFiively  the  tensor  vaL^nie  femoris  and  the  remains  of 
the  gluteus  me'iius  and  minimus,  and  dissect  the  two  last  musclus  down  to 
their  inferior  attaoliments,  so  as  to  exhibit  the  bursre  between  tbum  and  the 
trochanter  major,  and  the  connection  of  tbe  ^duteus  minimus  with  the  caj)- 
Hule  of  tbe  hip-jolut  (p.  2G8).  While  en;;agod  nitb  this  proceeding  he  will 
be  enabled  to  dissect  more  particularly  the  ascending  and  transverse  branches 
of  the  external  circumflex  artery,  and  to  examine  their  anastomnses  with  the 
gluteal  artery  (p.  438).  Let  him  then  clean  the  rectus  muscle,  trace  its 
anterior  and  posterior  heals  close  to  their  origins,  and  observe  the  positions 
of  the  limb  in  which  they  are  respectively  tighteuod  (p.  274).  Tbo  tnmk 
of  the  anterior  crnral  nerve  is  now  to  be  cleaned,  its  hrauches  to  the 
extensor  muscles  are  to  be  dissected,  the  internal  saphenous  nerve  laid  bare 
an   far   as  the  knee,    Mid  the  slender  twigs  to  the  pectinotts  muscle  seen 
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jjossing  behind  the  femoral  voasola.  Thuse  lEut  mity  be  most  easily  found  if 
the  comiiioii  femoral  aitei'y  be  [iieviou.ily  divided  (p,  G64).  If  the  acceoory 
obturator  nerve  is  prensiit,  it  will  uaw  be  seen  pasaing  over  tho  brim  of  Ui« 
pelvis  to  the  outer  bonier  of  the  pectioeUE  muscle  which  it  partly  SDpidiM 
(p.  COO).  The  pectiiieiia  and  adiluotor  longiis  musoles  are  then  to  be 
divided,  and  their  attachments  carefully  dissected.  The  contiuuation  of  tho 
profunda  femoris  artery  behind  the  adductor  lougus  is  to  bo  cleaned  ;  and 
its  four  perfor&tiug  brunches,  of  wliich  the  fourth  is  the  oontiuuati'.n  of  U>* 
artery,  will  be  aeeii  pierciug  tho  adductor  magiiu.i  muscle  (p.  i'6i)).  Wfasn 
the  pectiueus  muscle  has  bueii  reflected,  the  accessory  obturator  Derre  nuy 
be  traced  to  its  communication  with  the  maia  obturator  nerve,  to  the  pao- 
tinous  m.uscle,  and  to  the  hip-joint.  The  anterior  division  of  the  obtumtcr 
iierve  is  to  be  traced  down  lu  front  of  the  adductor  brevis  muBol«,  knd  on 
diviKion  of  the  pectjneua  muscle  its  posterior  division  to  the  Adductor 
magtms  nill  come  into  vieiv,  The  obturator  nervt)  will  be  obserred  to 
supply  all  the  adductor  group  of  muBolea  (p,  Gli2),  Tile  dissector  will  now 
trace  the  internal  circumflex  artery  ;  he  will  find  it  dividing  into  two 
branches,  one  of  which  passes  inwards  in  front  of  the  obturator  externa:  auil 
addnctor  brevis  musclen,  while  the  other  is  directed  backwards  to  knasttH. 
mose  with  the  sciatic  artery,  and  gives  olf  a  braocli  to  tUe  hip-joint  wli 
enters  it  by  the  notch  of  the  acetabulum  (p.  439).  The  obturator  estemti 
muscle  is  to  bo  cleaned,  and  the  external  and  internal  divisions  of 
obturator  artery  are  to  be  laid  bare  from  among  its  fibres  (pp.  gGft 
and  423). 

The   adductor   magnus    muscle    la    then    to  be    olcmed    and  eiaminedi 
(p.   27T)  ;   and  after   it   the  conjoined  iaitortiou   of  the   psoas   and  iliacn 
inuscies  (p.  271)  i  the  vastus  extenius,  vastus  inlemus  and  crureus  mu«cles,« 
together  with  the  deep  fibres  of  the  latter,  called  subcrureas,   which 
iuHertod  into  the  synovial  membrane  of  the  knee-joint  {p.  275). 

4.  Uip-joint. — When  this  stage  of  the  dissection  Ims  been  reaebod,  Ute 
Btndent  may  either  saw  through  the  femur  and  leave  the  hip-joint  to  a  mora 
convenient  opportunity,  or  ilinsect  the  joint  at  this  time,  and  afterwardj 
disarticulate  the  femur.  Tho  latter  plan  is  usually  to  be  preferred.  In 
that  case,  tho  altaohmeuta  of  all  the  muscles  which  act  upon  or  are  related 
to  the  hip-joint  are  to  bo  reviewed,  and  those  which  remain  uncut  are  to  be 
severed  ;  the  capsular  ligament  is  to  be  cleaned  ;  its  thinness  or  deficiency 
on  tlie  posterior  aspect,  and  the  thick  accessory  or  ilio-femoral  ligament, 
strengthening  it  in  front,  are  to  he  noted  fp.  151).  Tho  relation  of  the 
head  of  tho  femur  to  tlie  acetabulum  in  the  various  puaitions  of  the  limb  and 
foot  are  to  be  observed.  The  capsulo  may  thou  be  opened,  and  the  cotyloid, 
trausverae,  and  round  ligamouts  examined,  together  with  the  articular 
Rurfnces  and  synovial  membrane  ;  the  limb  may  then  be  removed  frotn  tbe 
body, 

5.  The  Back  of  the  JjC-j.  — After  the  separation  of  the  limb  from  the  tmnk, 
and  when  the  divided  structures  have  been  cleaned  and  cut  oourenieotly 
short,  the  student  will  proceed  with  the  dissection  of  the  calf  and  back  of 
the  leg,  by  directing  an  iucinion  down  the  middle  of  tho  limb  to  the  boel, 
and  reflecting  the  skin  to  each  side.  He  will  trace  the  extemni  and  internal 
saphenous  velnn  as  far  as  the  outer  and  inner  ankle  (p.  4T5)  ;  accompanying 
the  latter  ho  will  find  the  internal  saphenous  nerve  (p.  6G0),  and  along  with 
tho  fi—  ^e  will  liud  the  external  eaphenoua  nerve  arising  from  the  union 
of  micans  tibitdin  and  communicAns  fibularis  branches  of  the 
i'  eternal  popliteal  nerves  respectively  (p.  G77).      He  will  also 
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find  another  cutAneoua  branoh  of  the  extornftl  popliteal  norve  ramifying:  on 

llie  other  siile  of  the  leg.  Tho  gaatracaemius  muncle  ia  tliea  to  be  oleauad, 
auU  the  Qarres  and  vesauli  eaturiug  it  are  to  bu  nior^  particuhu-ly  disBsotod 
(p.  263}.  Its  thia  tind  Qnt  leudou  is  thun  to  be  carefully  diriiled  at  its 
loner  [Art  from  that  of  the  aoluua,  anil  tho  mnscle  is  to  be  turned  upworda. 
The  Boleii^  muscle  will  thus  be  brought  into  view,  and,  resting  upon  it  tho 
ploaturis  (which  however  is  sometimes  absent).  Between  the  soleus  muacle 
and  the  knee-joint  the  popHteus  muaclo  will  bs  boou  protected  by  the  pop- 
iiteul  apouetirosis,  and,  cro&siug  it,  thu  lower  part  of  the  popliteal  vessels 
Olid  internal  popliteal  nerve  giviug  off  bnuicbe^  to  those  mni<cloB  (pp.  442 
ttnil  6TG),  Tbe  popliteus  miiado  is  to  bo  preserved  to  be  dbsectoi  mora 
particularly  with  the  knee-joint.  The  pl^utaris  and  solans  muscles  are  to  be 
separated  from  their  suptrrior  attachments,  and  the  nature  and  connexions 
of  the  tendo  Achillia  examined  (p.  285)  :  after  which  tho  hitter  may  be 
divided  near  its  insertion.  The  deep  fascia  is  than  to  be  diviiiud,  and  the 
flexor  longUB  digitorum,  tibialis  posticus,  and  flexor  longus  poUicis  muscles, 
lying  in  this  order  from  within  outwards,  ore  to  be  dissected  (pp.  260 
and  233).  The  anterior  tibial  artery  will  be  iieeu  perforating  tho  inter- 
osseous membrane  to  arrive  at  the  front  of  the  leg,  and  the  posterior  tibial 
artery,  vunie  comitos,  and  nerve  are  to  be  stuijied,  and  the  branches  of  tbo 
nerve  to  tbo  po^'lituus  and  other  three  deep  muscles  followed  ;  while  the 
peroneal  artery  ii  to  be  traced  downwards  in  tlie  fibres  of  tho  fluior  longus 
pollicis  muscle,  and  will  be  observed  to  give  off  tho  anterior  peroneal  and  a 
communicating  branch  to  the  posterior  tibial  artery  (pp,  444  and  CrT)- 
The  relations  of  the  tendons,  artery  aud  nerve  behuid  and  below  the  inner 
ankle  are  to  bo  particularly  noted. 

6.  The  !iole  of  llit  Foot, — The  skiu  la  to  be  reflected  by  means  of  an 
incision  along  the  middle  line  of  the  heel  and  sole,  and  a  transverse  one 
across  the  balls  of  the  toes.  The  plantar  eutaneoua  branch  of  tho  posterior 
tibial  nervo  is  to  be  trucod  to  its  distribution  ;  and  on  removing  the  fat 
frum  tile  plantar  aponeurosis,  an  outer  and  inner  set  of  small  uervos  and 
vessels  will  also  bo  found  perforating  the  latter  (p.  290).  Below  the  iimer 
ankle  tho  internal  annular  ligament  is  to  be  cleaned,  and  the  tibialis 
posticus  muscle  is  to  be  dissected  to  its  insertion  (pp.  288  and  29S).  The 
skin  is  to  be  divided  up  tho  middle  of  tho  toes  ;  the  sheaths  for  tbo  flexor 
tendons  are  to  be  exhibited,  and  the  digital  arteries  and  nervea  on  both 
sides  of  each  of  them  ore  to  be  traced.  The  plantar  aponourosLs  is  then  U> 
bo  removed  by  dissection  from  the  muncle^  wliich  it  covers  as  much  as 
possible,  so  as  to  expose  the  abductor  pollicis,  flexor  brevis  digitorum,  and 
abiliictor  mininji  difc'iti  muscles  (p.  239).  Tho  insertions  of  the  tendons 
of  the  flexor  breris  digitorum  are  to  be  followed  by  dividing  the  sheaths  on 
the  toes  ;  its  posterior  attachment  ia  to  be  divided,  and  the  branch  of  the 
internal  plantar  nerve  which  supphes  it  sought.  This  will  bring  into  view 
tlie  tendons  of  the  flexor  longus  digitorum  and  flexor  longus  pollicis,  the 
union  of  which  will  be  noted  ;  the  flexor  occessorius  and  the  lumbricale'i 
muscles  tslll  now  also  be  diasooted  (p.  287).  Cros.'ung  the  flexor  acccssoriui 
muscle  oi'e  the  external  plantar  artery  and  nerve  ;  the  artery  is  to  be 
followed  to  tho  deeper  part  of  its  course  where  it  fortos  the  plantar  arch. 
Tho  branches  of  the  nervo  to  the  flexor  oocessorius  and  abductor  minimi 
digiti  are  to  be  found,  its  distribution  to  the  two  outer  toes  is  to  bo  traccil, 
as  also  the  origin  of  its  deep  branch  (p.  67S).  The  flexor  acoessorius  mnncle 
is  to  be  removed  from  its  broail  origin,  and  tho  tendons  of  the  flexor  longus 
pollicis  and  flexor  longus  digitorum  are  then  to  be  divided.      The  internal 
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pknt4r  Krierj  U  to  be  ilisBeoted  forivftrds  to  the  innor  side  of  the  gT«at  Ute  ; 

and  the  iutenial  plniitar  nerve,  after  giving  braiiuhoa  to  the  abdnctor 
pollicis,  fleior  brevis  poUiciB  and  two  inner  himbricuk-a  muscles,  will  be 
traced  forwards  to  iU  distribution  on  both  aides  of  the  three  inner  toed  aiid 
cue  side  of  the  fourth  toe  (pp.  44li  and  677).  The  deep  branch  of  the 
Bxterual  plantar  nerve  ia  to  bo  traced  to  its  diHtribution  iu  the  two  outer 
lumbri Cities,  tha  tritnHTeraus  pedif),  Eulductor  pollicis,  and  all  the  interoesei 
mu.scles,  save  the  outermost  two,  which,  together  with  the  dttxoc  iniQinii 
digUi,  ura  supplied  bj  the  extcrDal  digital  branch.  The  &rch  of  the 
external  plantar  arterj  will  at  the  anme  time  lis  traeed  to  the  fint  inter- 
osseous space,  and  its  digital  and  other  brauchca  dissectod  (p.  447).  After 
these  parts  have  been  oiaQiined,  the  attichmeuts  of  the  flexor  hrevu  and 
abductor  pollicis,  transvorsiia  pedis,  and  flexor  breris  miuimi  digiti  muscles 
arc  to  be  fuUj  studied. 

7.  The  Fiord  of  Ihe  Leg,  auil  Dorsum  «/  the  Foot. — The  remaining  tn- 
tegunieiit  having  been  removed  from  the  front  of  the  leg  anil  upper  surface 
of  the  foot,  the  dissector  will  trace  the  cutaneous  voius  tind  nervoa  ia  this 
region.  On  the  inner  border  of  the  foot  will  bo  ftiund  the  small  terminal 
twigs  of  the  internal  saphenous  nerve,  and  in  front  of  the  inner  ankle  the 
eommenoemciit  of  tho  great  uapbenoufl  vein  (pp.  475  and  G6<1)  ;  while  on 
the  foot  externally,  and  passing  behind  the  outer  ankle,  will  be  observed 
the  cxtcru.'kl  or  posterior  saphenous  vein  anil  nerve  (pp,  47C  and  077).  On 
the  middle  of  tho  leg  externally,  tho  muse  ulo-cu  tan  cons  nerve  nill  be  Been 
piercing  the  aponeurosis  aud  l)e[:oming  snperhciat,  and  its  diatnbiitioii  is  to 
be  traced  to  the  inner  side  of  the  great  toe  and  to  the  adj^ent  sid>^s  of  the 
toes  in  the  three  outer  interdigitul  spaces  (p.  680) ;  while  the  first  iuter- 
digital  space  will  be  found  supplied  by  a  branch  continued  from  the  anterior 
tibial  nerve.  Immediately  above  and  to  the  inside  of  the  ankle-joint  will 
be  found  tho  upper  transverse  and  the  lower  oblique  parts  of  the  anterior 
innulur  ligament  or  retinaculum  binding  down  the  tendons  of  the  extensor 
muscles  (p.  205).  These  are  to  be  kept,  the  rest  of  the  aponeurosis  being 
removed  ;  there  will  thus  be  eipoitod  in  order  from  within  outwards,  tiie 
tibialis  auticus,  extensor  pollicis,  extensor  longus  digltorum,  and  perooeus 
tertius  muscles,  which  are  to  be  dissected  to  their  iusertions  (p.  279).  On 
the  dorsuiD  of  the  foot  the  extensor  brevis  diijitorum  is  also  to  be  diasoctad  ; 
preserving  at  the  same  time  the  ciuterior  tibinl  vessels  and  nerves,  and  the 
musculo -cutaneous  nerves  already  mentioned.  Arising  from  the  outer 
asjiect  of  the  fibiila,  the  peroneus  longus  and  brevis  muscles  are  then  to  ba 
cleaned  (p.  282)  :  tho  latter  is  to  be  traced  to  its  insertion,  but  the  coarse 
of  the  tendon  of  the  peroneus  longus  across  the  sole  of  the  foot  will  be  more 
ftally  seen  when  the  ligaments  are  dissected.  Tlie  muscido- cutaneous  nerve 
is  to  be  traceil  upwardji  to  its  ori«pn  from  the  external  popliteal  or  peroneal 
nerve,  and,  oh  it  pierces  tho  fibren  of  tho  perunei  niusalefl  in  its  course  round 
tho  fibula,  its  branches  to  these  muscles  will  be  seen.  The  anterior  tibial 
nerve  is  then  to  be  traced  beneath  the  muscles  and  round  the  fibula,  and 
downwards  on  tho  front  of  the  interosseous  membrane,  and  will  be  found  to 
■upply  in  the  log  tho  extensor  longus  digitonim,  tibialis  anticus,  extensor 
pollicis,  aud  peroneus  tertius  muscles,  and  on  arriving  at  the  foot,  the 
extensor  brevis  digitorum  (p.  G82).  The  snterior  tibial  artery  will  at  the 
■ame  time  be  dissected,  and  its  branches  traced,  viz.,  its  recurrent  branch 
passing  upwards   on   the   tibia   through   the   origin   of  the  tibialis   auticus 

F muscle,  to  anastomose  with  the  articular  branchos  of  the  popliteal  artery  ; 

Ju  luuBcular  brBuchoa,  and  ita  external  and  internal  malleolar  branchea ; 
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here   there  will  generally  be  loen  the  anastomcMeB  between  the  exteroal 

malleokr  nnd  the  anterior  peroneal  arteries  (p.  449).  The  contionittion  of 
the  anterior  tibial  arter;  as  the  dorsnl  artery  of  the  foot  ia  to  bo  traceit 
forwarilH  to  its  junction  with  the  plantar  arch  in  thu  litBt  iiitorosaeoua  i>paco, 
null  ita  tjirsal  and  metatara:kl  branches  are  to  be  uxaminecl  with  tlie branches 
supplied  by  tbe  latter  to  the  three  outer  iuteros^eons  upaces  (p,  450). 
Finally,  tbe  interossoi  muscles  are  to  be  dissected  and  examined  iu  their 
dorsal  end  plantar  aspects  (p.  2'Jl). 

8.  The  Knee  Joint,  Aitkle  Joint,  and  Articulalioni  of  tin  Foot. — Tlie 
tendons  x>assing  near  the  Icnee-joint  are,  in  the  first  place,  to  be  cleaned  ; 
and  the  anastomoses  of  blood- vesoe Is  upon  tbe  knee  are  to  be  more  particu- 
larly examined,  viz.,  tbe  anastomotic  branch  of  the  femoral  artery,  the 
external  and  internal  superior  articular,  and  external  and  internal  inferior 
articular  branches  of  the  popliteal  artery,  and  the  recurrent  branch  of  the 
anterior  tibial  artery.  The  three  parts  of  the  insertion  of  the  tendon  of  the 
semimembrauoaug  muecle  and  the  posterior  ligament  are  to  be  exhibited 
(p.  271) :  tbe  popliteus  muscle  in  then  to  be  dissected  out,  and  its  tendon 
tniced  to  its  origin  (p.  285)  ;  the  tendon  of  the  biceps  muscle  is  also  to  be 
dissected  to  its  insertion  iu  connection  nith  tbe  external  laterid  ligament 
(p.  270)  ;  and  at  the  same  time  tbe  internal  lateral  ligament  is  to  be  dis- 
played (p.  163),  tn  front  the  liganieutum  patellaj  ia  to  be  cleaned,  and 
the  extension  upwanls  of  the  synovial  sac  of  the  kuoe-joint  carefully  exa- 
mined ;  the  joint  mny  then  be  opened  by  cutting  into  the  synovial  eao  at 
this  place,  and  reflecting  tbe  remnina  of  the  quadriceps  extensor  femoris 
muBcle.  Inside  ntU  be  i<een  tlie  ligitmentum  mucosum,  the  alar  ligaments, 
and  the  fatty  procesi^es  of  the  synovial  meml>rane  ;  the  extent  of  the 
syuavial  cavity  wdi  be  carefully  inspected,  and  with  a  little  dissection  the 
crucial  ligameiits  m.'ky  then  be  brought  into  view.  The  capsule  of  the  joint 
ought  next  to  be  entirely  removed,  in  order  that  the  form  and  actions  of 
the  lateral  and  crucial  ligaments  and  tbe  movements  of  the  semilunar  carti- 
lages may  be  better  studied.  The  structure  of  the  latter  will  lie  best  seen 
after  the  femur  bai  been  separated  from  the  tibia. 

The  movements  of  the  niikle-joiut  ought  to  be  studied  in  connection  with 
those  of  the  tiirsal  articulations  (p.  IG8).  Its  principal  ligaments  are  to  be 
cleaned  externally,  viz.,  the  external  lalenil  in  three  distinct  parts,  the 
internal  liitoral,  and  the  trausveiso  or  posterior.  When  the  internal  exami- 
nation of  this  joint  lias  been  completed,  the  superior  and  inferior  tibio- 
fibular articulations  and  the  interosseous  menibrauc  ore  to  be  studieil.  On 
tbe  dorsum  of  the  foot  the  numerous  short  dorsal  ligaments  of  the  tarsal 
and  metatarsal  bones  are  to  be  cleaned.  On  the  sole  of  the  foot  the  super- 
ficial and  deep  parts  of  the  calcaneo- cuboid  ligament,  tbe  inserted  tendons 
of  the  tibialis  posticus  ami  peroueus  longus  matcles,  the  sea pboldo- cuboid, 
Hcaphoido  cuneiform,  and  various  other  shorter  ligaments  ore  to  be  dissectud. 

The  eiaminstion  of  tbe  remaining  joints  of  the  foot  may  then  bo  com- 
pleteil  in  the  following  order :  tho  posterior  arttculatioa  of  tbe  astragalus  and 
calcanetim,  bounded  in  front  by  the  strong  interosseous  ligament;  thearticu- 
nation  of  the  astragalus,  calcanoam,  and  scaphoid,  in  whicli  the  inferior 
oalcaneo-scaphoid  ligament  is  especially  to  be  observed ;  llio  calcaneo-cuboid 
articulation  ;  tbe  articulation  between  the  cuboid  and  fourth  and  lifth  meta- 
tarsal bones  ;  tbe  articidntioa  between  tbe  scaphoid  and  cuneiform  bonex, 
which  passes  forwards  botwoi'u  the  hitter  ;  tbe  articulation  Ijetween  the  two 
outer  cuneiform  bonos  .tud  the  second  and  third  metntanutt  bones  ;  and  tho 
iLrticuljition   between   tho    internal    cuneiform   and   first   metatarsal    bone. 


lOM  DISBEcnoS  OF  THE  LOTEk  LOUB. 

The  mode  of  eonEcctiaB  at  tb  OMtetaoal  boBea  vitk  tuA  attar  fa  toh 
olactred ;  Uw  intniTTnni,  doi^  aid  plintir  h^mmaJm  of  tk^  k«ai^ 
mod  t^  tmuTnae  mrtaUnal  tigirnriil  (^  their  heari^  I^atlj,  Ae 
lAtMU  t,t  the  DMUtaml  bana  with  the  fint  phtliagM,  aad  of  H 
with  each  other  are  to  be  dinceted.  In  eoBBcetioB  witk  Vkm  pvail;  tn^  Ai 
anaftgement  at  tl^  K^anatd  boBca  demrea  paitkttlar  »***"*»Tn 
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Abdomen  (abdo,  I  bide),  diasection  of, 
1069 

fasciee  of,  257 

linins  membrane  of,  358 

miiBolea  of,  248 

regions  of,  S33 

Yiscera.  of,  814 

posiUon  of,  826 
Abdommal  nan,  entenial,  350,  I019 

intemiil,  35B,  1023 
Abducent  iflb,  from ;  dueo,  I  lead)  nervea, 

610 
Abduction,  tlo 
Abductor.    Set  Mubcleb 
Absorbent  glands,  clxxivi    iSkGlahds, 

LVMPBATIC 

sj-stem,   clixxii      See  Lthfhatiu 

BY8TEII 
Absorbents,  xlriii.    See  Ltmphaticb 
Accclemtor.     Sm  Muscled 
AceiTulua  (dim.  of  acemua,  a  heap)  cere- 
bri, 552 
Acetabulum  (a  vessel  for  holditig  vme- 

gnr),  93.  96 
Acinus,  ccxxiT 
Acoustic   (ijcoim,   1  hear)    nerve.      Ste 

Herve 
Acromion   {ixpoVf  n   summit ;    <^wTf    a 

shoulder),  76,  89 
Adduction,  120 
Adductor.     See  Muscles 
Adenoid  {ilqc,    a   gland ;    <ISoi,   form) 

tissue,  liiix 
Adipose   {adtp$,   fat)   tissue,   Ixv.      Ste 

Fat 
Adrentitia  cnpillaris,  cliiix 
Afferent  Ijmphatic  vessels,  olxuvi 

neires,  cmii,  ctiii 
Affinity,  vital,  viii 
Agminated    {a^nen,    a    troop)   gknde, 

ccxxiv,  846 
Air-cells,  899 

capillariee  of,  903 

development  0^  904 

tubes,  89S 

Ala  pontis  Varolii,  517 

Ala  vcsperlilionis,  986 

Alic  of  diaphragm,  345 


iliB—aniHntial. 
nasi,  771 

of  sphenoid  bone,  40 
of  vomer,  48 
Alar  {ala,  a.  wiag)  ligaments,  157 
Albinos,  pigment  wonting  in,  Ixiv 
Albumen,  vi 

of  blood,  xTxii 
Albuminoid  priucipleii,   chief  characters 

of,  vi 
Alimentary    {alimenlam,     food)    canal, 

779 
Allantois     (i\Aai,      a      sausage ;     tXot, 

shape),  995 
Alveoli  {alveolus,  a  small  hollov  vessel) 
of  lower  jaw,  51 
upper  jav,  44 
formation  of,  793 
of  lungs,  900 
lyraphatio  glanda,  dixxvii 
mucous  membrane,  cc 
stomach,  83s 
Amphiarthroais    {ifutii,   on  both   sides ; 

ipepQy,  a  joint),  1 19 
AmpuUie  {ampulla,  a  Oask  or  bottle)  of 
labyrinth,  754 
membranous,  758 
of  Fallopian  tubs,  992 
Amygdala  (ViT*Ati,  an  almond),  813 

of  cerebellum,  554,  577 
Amyloid  (i/iuKar,   starch ;    <Itoi,   form) 

bodies  in  pineal  gland,  551 
Anapophysis  (tkn,  npvardsi  apejAgtu), 

32 

Anastomosis    (iro,   through ;    we/io,    a 
mouth)  of  arteries,  clivii 
of  veins,  clxziii 
Anatomy  (ira,  apart ;  Tiiam,  I  cut)  com- 
parative, t 
demonstrative,  i 
descriptive,  ii,  i 

general,  ii 

systematic,  ii,  I 

topographic,  1 

vegetable,  I 
Anconeus  [i'fKmif,  the  elbow),  3ia 
Aneurism,  axillary,  operation  for,  1007 

popliteal,  operation  for,  1015,  1017 


loss 
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AnfVaetuasitiM  {anjracttu,  ft  niudiog), 

53' 

Angoiology    {iYrtier,   a   vesael ;    Aoyot, 

discoarsc),  297 
Angle,  racial,  73 
Anguliir  mavemcitt.  IIO 

prcKieascs  of  frontal  bone,  34 
Aolflc-joiut,  bonea  of,  104,  105 
dissection  of,  1085 
ligaments  of,  159 
annular,  Z95 
movemeuta  of,  160 
Annular  {annulua,  a  ring)  ligament   of 
Hiikle,  295 
of  ami,  138 
ornTist,  144 
protuberance.     See  PoKa  Vabolii, 
AnnuluH  ovalis  (oval  ring),  309 
Ansa  (a  loop)  hypoglosai,  6j6,  640 
Ansa;  Vieussenii,  ^3 
Antihelii  (irri,  o])i)osit8 ;  helix),  741 

fossa  of,  741 
Actiprostat ic   (ibri,   opposite;  prostale) 

gland,  963 
Antitragus  (i>-ri,  opposite ;   tmgvt),  J^i 
Aulrum  (a  cavcm),  Jjxiviii 
of  Ilighmore,  46,  64 
of  pylorus,  831 
Anus,  muscles  of.  263,  265,  859 
Aorta  (1»i^,  1  lake  up  or  carry),  331 
abdominBl,  404 

bianclies  of.  parietal,  416 

visceral,  406 
anastomoses  of  visceral  and  pa- 
rietal branches  of,  417 
dibscctlou  of,  1075 
arcli  of,  332 

bruHclics  of,  336,  338 
jwniliiiritii's  of,  336 
bifurciiliou  of,  404 
devclopiucLit  nf,  325 
fornuifo  iu  diajilirngm  for,  246 
oiifireof,  313,  315 
siniis  of,  335 
llioLiii'ic',  401 

ili.isfftiiin  of,  1068 
vnlvi-:!  of.  307 
AjioiieuiM^is  idiTd,  from  ;  ytvpQ^J  a  strihg, 
n  ti  uiliiii),  \xx\v,  16S 
i'f  ili.npliro;;"!.  245 
cpiL-rauial,  ifx) 

of  csteriiii!  oliliqiic  musrle,  249 
iufrn.-,iiiu]itus  niusele,  21a 
iiilirunl  oliliijiin  niuscli',  250 
Imur  lirtilj,  291 
lull  liar.  540 
of  triiiisvi'tsitlij  miiBcIc,  253 

ii|i]ii.'r  liiiili.  230 
Tcrtcliral,  240 
A]>opliysis   (oiro,    from  ;    faa,    1   grow), 

Ix.vxviii 
Apparatiiti  lif-.imeiitnsus,  128 

l.nclirjTUid,  Joii 
Api>cml;ifies,  mirirular,  304,  308,  311,  315 
jljipcridiccs  (■piploii;p,  SjO 


Appendix  cEeci,  S51 
vermiformis,  S52 
vesicffi,  951 
Aquedact    {aguaxltutxa,   k    conduit)    of 
cochlea,  38,  757 

Fallopius,  38 

SyWias,  525,  S50 

vestibule,  38,  754 
Aqneoua  humour,  737 
Arachnoid  {ip«x"t,  a  Binder,  or  spider's 
web  ;     tOsi,    shape)    membraDe, 
562,  565 
Arbor  Titceffrom  resemblance  of  the  ilirnb 
so  called)  of  cerobelltun,  536 

nterinus,  984 
Arch  of  aorta,  332.     Sfe  Aorta 

carpal,  posterior,  391 

of  colon,  854 

cmral  or  femoral,  1031 
deep,  258,  1033 

palmnr,  auperGciaf,  393 
deep.  400 

plantar,  447 

pubic,  97 

of  a  vertebra,  4 

zj'goroatic,  57 
Arches,  braiicliiai,  64 

dental,  780 

vascular,  in  embryo,  325 

visceral,  64 
Arciform  (arow.  a  bow  ;  /ortna,  Bhape) 

fibres,  517 
Arcus  dorsalia  bumcri  poslicos,  3S5 

SHiierficialin  vol«,  393 
Areola  (a  little  space)  of  tho  mamma, 

(002 
Areolar  tissue,  Ixix 

oor[mii:le3  of,  Ixxiii 

develojimeiit  uf,  [x.xx 

slriu'liirc  of.  \Kji 
Arm,  npoiu'iirosLs  <if.  230 

nrtiTics  of.  3S: 

Imiies  nf,  78 

disscttioiL  of.  1063 

fiisiia  of,  229 

lyiii]iIiaticH  of,  497 

niusdi'S  of,  212 
aclion  of.  228 

ncn-ea  of,  646—655.  6S3 

viiiis  nf,  465 
AnTKlir.v  oiiiistonintien  ningna,  440 

reiiti'ulis  reliinv,  729 

eiilliiliTalis  iiin;;nii,  3S3 
ulijuris  prima,  384 
srriindn,  385 

comes  ncL'vi  iscbiadici,  439 

eunics  uirvi  plireiiici,  374 

(iorsnUs  ]>e<ii».  450 

doi's;ilia  sp.ipulir,  380 

liyjiocii-itrica,  420 

nmxilhiiis  e):1erua,  349 

|iaiicreiilira  umgiia,  409 

|K.>lviL-a.  420 

]iritii'i'ps  [lollicis.  399 

jirufuuiiu  ftuioris,  437 
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A  RTERt — amtinutd. 

profunda  penis,  438,  958 

thoracica  lniiner«m,  379 
BDweinB,  379 

thyroidea  ims,  ^37,  340 
Aeteries  {J^mjpHi,  from  ipTiip,  tliat  hy 
vhich  anythine  U  auspcnded ;  on- 
Kinall;  spnlicd  to  the  nindpipe, 
b;  which  the  lunga  mi^ht  be  said 
to  he  Buspeuded,  rpaxtui  Ifnifia, 
arCeria  aipera,  ■fterwards  to  the 
arteries,  at  one  time  supposed, 
like  the  windpipe,  to  contain  air. 
Another  leas  probable  deriTation 
is  from  iijpi  "ir ;  "jp™,  I  keep). 
General  Auatomy  of,  clxvii 

anaatomoscB  of,  clxvii 

coats,  clxviii 

cootractility  of,  cliii 

diatributioQ  of,  clzvil 

fpitbelium  of,  clxix 

muscular  tissue  of,  clxjc 

nerves  of,  olxii 

physical  properties  of,  cliviU 

rcte  miraoile  of,  clzviii 

sheath  of,  clxviii 

stnictnre  of,  clxviii 

terminations  of,  clixx 

tortuosity  of,  clxviii 

Teasels  of,  clxxi 

vital  properties  of,  cliii 
AitTERiES,  Descriptive  Anatomy  of,  297 
Arteries  nr  Abteby,  abemut,  in  arm, 

385.  387 
neceaaory  pndic,  428 
of  acoustic  nerve,  370 
acromial  thoracic,  379 
alveolar,  356 
anastomotic  of  ann,  383,  388 

of  thigh,  440 
angular,  of  face,  350 
articular,  of  hip,  439 

of  knee,  442 
aaJitoiy,  internal,  767 
auricular,  anterior,  354,  743 

posterior,  3S3,  743 
nxillary,  377 

dissection  of,  io6a 

peculiarities  0^  381 
basilar,  363,  370 
brachial,  381 

dissection  of,  1064 

peculisriijes  of,  3S5 

surgical  atiatomy  in,  1010 
brachio-cephalic,  336,  340 

peculiarities  ol;  337,  340 
broucbial,  402,  903 
buccal,  356 
of  bulb,  ^7 

relation  of  to  lithotomy,  1046 
capmkr,  413 

of  eye,  733 

of  liver,  873 
cardiac,  338 
carotid,  common,  336,  341 


Artery—  conlinued, 

carotid,  common,  development  of,  337 
dissection  of|  1053 
peculiarities  of,  337,  345 
surgical  anatomy  of,  1005 
external,  34^ 

peculiarities  of,  346 
interna),  359 

pecnliarities  of,  360 
carpal,  anterior  rsdia],  397 
ulnar,  391 
posterior  radial,  398 
ulnar,  391 
central,  of  retina,  360,  729,  739 
cerebellar,  anterior  inferior,  370 
posterior  inferior,  369 
superior,  370 
cerebral,  anterior,  363 
middle,  363 
posterior,  370 
cervical,  ascending,  371 
deep,  376 
of  occipital,  351 
superficial,  373 
transverse,  366,  373 
choroid,  363 

posterior,  370 
of  eye,  711 
ciliary,  360,  7ZI,  723 
circumnej,  of  arm,  anterior,  381 
posterior,  380 
iliac,  433 

superficial,  437 
of  thigh,  external,  43S 
iutecnBl,  439 
clavicular,  379 
of  clitoris,  428 
coccygeal,  429 
cochlear,  767 
oxliac,  406,  837 
colic,  loft,  412 
middle,  410 
right,  410 
communicating,  of  brain,  anterior,  363 
posterior,  363,  370 
of  palm,  393 
coronary  of  heart,  321,338 
peculiarities  of,  340 
loft,  339 
riglit>  339 
of  lips,  3SO 
of  stomaA,  407 
of  corpns  caremosum,  42S,  958 
cranial,  3^1 
cremastenci  433 
crico-thytoid,  348 
cystic,  408 
deferent,  421 
dBBtal,  356 
di(ptal,  irffoot,  448,  4SI 

of  hand,  393 
dorsal,  of  foot,  450 
of  fore- finger,  398 
of  great  too,  451 
of  lumbar,  417 

4  n 
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Abteky— «mifBu«<t 
doratl,  of  p«iiiia,  438 
of  sopnlo,  3B0 
of  thDmb,  39S 
of  tongue,  348 
cninlgCDt,  414 
cpigutrie,  431 

pecoUuitiet  tit,  434 
nlatioa  to  femom  bemu^  toj4 
to   iDgoioal  hernia,  loaj, 
roi5,  1030 
cupaficial,  437 

•thmoidid,  36a 
^i«l.  349 
femonl,  43^ 

dissectdon  of,  1080 

peculisritieB  o^  441 

relation  to  fcmorai  haniia,  tOJ3 

niigical  Mwtomf  o^  1015 

dMp.  437 

dissection  of,  lOBO 
frontal,  363 

gastric,  uiort,  409 
gMtro-duodeual,  408 
gastro-epiploic,  lef^  4I0 

Krieht,  408 
'  l(«alj  439 
morrhoidBl,  eitensl  or  infMor, 
436,  85S 
middle,  431,  858 
Euperiar,  413,  858 
of  band,  peculiarities  in,  400 
helicine,  958 
hepatic,  408,  867,  873 
hmnonil,  of  acromio-thonctc,  379 

tmnsvorso,  371 
hyoid  {lingual),  348 

(tUyroiJ),  346 
liypognBtric,  338,  430 
ileocolic,  410 
iliac,  eoramon,  418 

surgical  annComy  of,  loiz 
cxtemttl,  431 

pccdiaritica  of,  434 
surgical  anntom;  of,  I014 
internal,  430 

in  fiEtus,  420 
surgical  aiintomy  of,  I014 
ilio-Iumbar,  429 
of  index  finger,  radial,  399 
infra-orliitaf,  357 
infra- spinous,  373 
innoniiuote,  336,  346 

ptculinrities  of,  337,  340 
intercostal,  aortic,  40a 
anterior,  374 
superior,  366,  376 
interlobular,  of  liver,  873 
iuterosacoua,  of  arm,  390 
anterior,  390 
jKjsterior,  391 
of  foot,  450 
of  liand,(iorsiil,39i,399 
palmar,  400 


Abtxst— OMifiMwd. 
labial,  inioriiv,  350 
Ucbrynul,  3S7,  360 
larjn^^  erf Infeiior  ttiTiaid,  371 

^  anparioT  thynrid,  34S 
lingual,  i^S,  813 
lumbar,  417 
malar,  360 
malleolar,  uttsmal,  450 

intcTTial,  449 
mammary,  szteniBlt  379 

internal,  366,  374 
masseteric,  356 
mastoid,  3^1 
maxillai7(  internal,  ^4 

disMctum  c^  1055 
peoulisritiet  ot.  357 

Hiperlor,  356 
median,  301 

pecDiiaritiea  oT,  393 

anterior,  369 
mediastinal,  374 

poatsrior,  4icu 
meningeal,  middle  and  gnat,  35^ 

3S7 

of  ocdjntal,  3jt 

posterior,  369 

email,  356 
mesenteric,  inferior,  412 

superior,  410,  849 
metacarpal,  3^ 

of  little  migST,  391 
metatarsal,  4$o 
mnscnlo-^hrenic,  375 
myto-hyoid,  356 
nasal,  of  interaol  mazillair,  357 

lateral,  350 

of  ophtbalmic,  361 

of  septum,  357 
nutrient,  of  fomnr,  439 

of  filiula,  445 
hip,  439 
humerus,  38J 
raclioa,  391 
tibia,  444 
ulna,  391 
obturator,  423 

peculiarities  of,  424 

relation  to  femoral  hern  in,  1036 
occipital,  35 1 
(Tsoplmgeal,  403 

of  coronary  artery,  407 

of  inferior  thyroid,  371 
ophthalmic,  360 
ovarian,  414,  4'6,  987,  993 
palatine,  inferior  or  ascending,  349 

BU]>erior  or  descending,  357 

of  pharyngeal,  358 
palmar,  eaperlicial,  393 

deep,  400 
palpebral,  363 
]iancrcotic,  409 
paucreati co-duodenal,  40S 

inferior,  410 
perforating,  of  foot,  448 
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Abtekt — con/ill  lud. 

pecforating,  of  hand,  400 

of  thigh,  439 

of  thorn,  374 
pericardiac,  374,  402 
perineal,  superficial,  426 
in  females,  4j3 

trao  averse,  427 
peroneal,  444 

autorior,  445 
petrosal,  752 

pharyngea!,  BBcendiHff,  357 
phrenic,  inferior,  416 

Bu  peri  or,  374 
plantar,  cxtcraal,  447 

iDtcmal,  446 
popliteal,  441 

dissection  of,  1080,  10S3 
profunda,  of  arm,  inferior,  3^14 
snperior,  383 

of  penia,  438 

of  thigh,  437 
pterygoid,  356 
pterj-go-pahitino,  357 
pubic,  414 

of  obturator,  424 
pudic,  425 

accessory,  428 

external,  437 

In  female,  428 
pulmonary,  131,  8g8,  902,  903 

from  abdominal  aorta,  406 

development  of,  326 

in  fo-lus,  328 

valves  of,  307 
pyloric,  408 
radial,  394 

diHseclion  of,  1065 

pcculiaritios  of,  :^5,  386,  399 

of  index  finf^cr,  399 
raninc,  349 
recurrent,  of  dcop  palmar  aroli,  400 

intcrosseona  posterior,  391 

radial,  397 

tibial,  449 

ulnar,  389 
renal,  41^  935 
sacral,  middle,  418 

lateral,  430 
scapular,  posterior,  3G7,  373 
sciatic,  429 
sigmoid,  512 
s|)crmatic,  414,  975 
Sfiheno-paktine,  357 
spinal,  anterior,  369 

of  intercoatala,  404 

of  inferior  tbyroid,  371 

of  lumbar,  417 

posterior,  369 

of  vertebral,  368 
splenic,  408,  886 
stemai,  374 
Htemo-mnstoid,  351 
■  atylo-raastoid,  353,  752,  768 
subclavian,  364  - 


Arteey— oMt&'iiuwJ. 

aubclaviflU,  development  of,  327 

dissection  of,  1053 

peculiarities  of,  337,  367 

surgical  anatomy  of,  1007 
Enblbgual,  348,  349,  818 
of  submaxillaiy  gliuid,  S17 
suhmeutal,  350,  351,  818 
subscapular,  379 

of  sapriscapnlar,  373 
supra- acromial,  373 
supra- orbital,  360 
aupmreual,  413 
suprascapidar,  366,  371 
sural,  4^ 
tarsal,  450 
temporal,  353 

anterior,  354 

deep,  356 

middle,  354 

posterior,  354 
thoracic,  acromial,  379 

alar,  370 

citernal,  379 

long,  379 

superior,  379 
of  thumb,  dorsal,  398 

large,  399 
thymic,  374 

thyroid,   inferior,    366,    371,    919, 
912 

lowest,  340,  922 

superior,  346,  919,  923 
tibial,  anterior,  448 

dissection  of,  10S3,  1084 

pecnliariUes  of,  451 

Sislerior,  444 
JBsectiou  of,  1083 

pcciUiaritios  of,  445 
tonsilkr,  350,  351,  814 
tracheal,  371 
ttaasverao,  of  basilar,  370 

cerricol,  373 

of  face,  354 

humeral  or  scapular,  371 

of  pcriufenm,  427 
tympanic,  356,  752 
ulnar,  388 

dissection  of,  106; 

peculiarities  of,  385,  386, 391 
umbilical,  32S,  421 
uterine,  422,  987 
vaginal,  422 

oflirer,  873 
of  vas  deferens,  42 1 
vertebral,  366,  367 

development  of,  327 

peculiarities  of,  369 
Tcaicnl,  iuforior,  421 

superior,  421 
vesico-proatatic,  42[ 
vestibular,  767 
Vidian,  357    _ 
volar,  superficial  J97. 
Arthrodia  (ififlpo)',  a  joint),  i»  ■ 
4  B  2 


^B       IWI                                                 INDE^L                                              ^^^H 

^H        ArtbroloK^  (i^0pov,  a  joint ;  Xoroi,  a  dis- 

Astragalus  {iinparfa^ai,   the  anldC'lionis. 

or   a  dice,   tlio   osti-anli  of    the 
glieep  hnving  been  used  m  dice  bjr 

^^1         ArEicDlaT(nrficuIu(,  diminutivG  of  nrfui. 

^^M             a  joint)  Hrturips.     Sec  AuTEnv 

the  anfients),  107                                j 

^V         Articulatcos  {itrtiriilui,  a  joint),  ii8 

Atlas  (a  eiiplionie;  tKyjiu,  I  bear),  8      ^hI 

^H                  Bcraiiiio-clavic.iilnr,  134,  1064 

ligaments  of.  125                                ^^M 

^^L                 of  nnkle-joint,  159,  10S5 

loop  of  the,  636                                       ^^^ 

^^H                nsIriigalo-CHlcancBl,  iGo 

ossiricitioii  of,  19 

^^H                        st^apboid,  161 

Atrium  (a  court  before  n  haliM)  iit  tOa^^J 

^^1                of  atlAB  nod  axis.  125 

clea  of  heart,  304                        ^^^1 
AttoUsD!    (ailoUo,    1     rai»3    ai>).       ^^H 

^^M                calcanco-cuijoitl,  162 

^^1                           bcaptioid,  161 

MUSt^LES                                                   ^^^1 

^H                curpnl,  142,  1066 

Attraliens  (ail,  to ;  traha,  1  clran}.      4^^| 

^^1                carpo-metociirpiil,  144 

MuECLtS                                            ^^H 

^^H                clnssilicntioii  nf,  119 

Auditory  artery,  767                                 ^^M 

^^M                coccygeal,  147 

canal,  external.  743                              ^^H 

^^B                coBto-ckviculur,  134 

meatus,  external,  37,  6t,  743         ^^| 

^^L               coato-stcrnal,  130 

internal,  38                                ^^B 

^^^^^         costo-vertflbral,  138,  1069 

nerve,  5S7,  589,  615                           ^H 

^^^^H         cos  to -transverse,  129,  1069 

crraiigemant  of  meiubnuiu  of, 

^^^^^         cfifo-arjteuoid,  910 

cxlix                                        ^^^ 

^^F               (^riuo-tliyroid,  909 

cochlear  division,  763               ^^H 

^^^^^         y[  elbow,  140,  io66 

vestibular  dirifiiiiD,  75S            ^^| 

^^^^ft            epiglottic,  90S 

process,  37                                          ^^H 

^^^^H            fuot,  t6o,  10S5 

Auricle  {aui-iciila,  the  outer  ear)irfe^^^H 

^^^^^1            foreuro. 

74°                                         ^^^1 

^^^^H            Imuil,  141,  1066 

li^ments  of,  743                      ^^^^^H 

^^^^H                    151,  10S2 

muscles  of,  741                          ^^^^H 

^^^^H            kocp,  153,  10S5 

^^^^^1 

^^^^^ft            larynx,  909 

Tosaels  of.  743                           ^^^^^| 

^^H            Ue. 

Anrieloa  of  lienrt,  304.    See  Heabt       ^^| 

^^^^^P            lower  limb,  151 

Auricular  arteries,  353,  354,  753            ^H 

^^^^^          ini^tiicor]iu1,  144 

muscles,  170,  742.                            ^^M 

^^M                 metai^ArjHi-pholnugeal,  145 

nerves.     .Sec  Nekviw                       ^^^ 

^^L^          metalaraul,  165 

surface  of  sueruin.  11.95                 ^^H 

^^^^B           luttRturiiO'phalangcal,  166 

A 11  riculo -tempered  nervp,  606                    ^^H 

^^H^           modes  of,  liS 

A uricuto- ventricular  furroiv,  303            ^^| 

^^V                movemcuts  of,  120 

orifices,  30)!,  312                                ^^M 

^H                 of  pelvis,  :47,  107S 

size  of,  32a                                  ^^1 

^^1                 ]iEroiiGO'Ubial,  158 

Tings,  316                                           ^H 

^^M                jiuliic,  149,  107S 

^  valves,  305                                          ^M 

^H                radio-cai'pal,  142 

Axial  fibre  of  nerve.     Ste  Axis,  Cyliml^^^l 

^^M                       ulnar,  suiicriur,  13S,  10C6 

Axilla,  dissection  of,  loGi                      ^^^| 

^^M                               inferior,  139,  1066 

position  of  parts  in,  377                   ^^M 

^H                 of  ribs,  12S,  1069 

Axis  (vertebra),  9                                     ^^H 

^^1                   sacru-coi^eygeal,  1078 

development  of,  19                    ^^H 

^^B                        iliac,  147,  107S 

ligaments  of^  115                       ^^| 

^H                 sacro-verlubriil.  147,  107S 

cerebro- spinal,  cxixli,  501                ^^U 

^H                   srnjiulo-clavieulnr,  134,  I064 

co'Iiae.  406                                          ^^H 

^H                scapulo-iimiioiiil,  136 

cylinder  of  uervc-fibrc,  cxxxvi         ^^| 

^H                   Btemo-clnnciiloi',  134 

of  pelvis,  99                                     ^^^^^H 
thoracic,  381                              ^^^^H 

^H                tarsal,  161 

^H                 torso- mil  tntaranl,  1G4 

thyroid,                                      ^^^^^H 

^H                 tcmporo-ina.tillaLy,  132 

Axotised  iaziH,  nitrogen )  BiibstMie>^^^^^| 

^H                 thyro-Lyoid,  909 

Azygos  {iC«yo',  unyoked)  nrlerv,  443        ^H 

^^K                of  tyinpanie  boncii,  749 

veins,  469,  471                                   ^H 

^H                    upper  limb,  134,  1064,  1066 

uvnlfc  muscle,  190                              ^^| 

^^f                   vortebnil  column,  izi,  1059,  1069 
'                  Arytenoid  iiparaiva,  a  pitcliuc  Of  Ifldle  ; 

^^^^^H 

^^^^^H 

tliat,    ihapo)     cBiUlflgea    of   the 

^^^^^H 

^H                    iarj-nx,  907 

Baok,  dissection  (if,  1060                ^^^^^H 

^H               ligaments,  909 

muscles       232                          ^^^^H 

^^               muscles,  917 

Band,  ftirrowed,  525                          ^^^^H 

r       ^^^s'ernal  (i.  ncg. ;    artpny,  the  brewt) 

primilivc,  of  acrre-fibK,  oKtxH      ^^M 
Bonds  of  Call,  510                                    ^^H 

1            Kartliolin'a  gJnnJa,  gjS 

I            It4»,  moUciilnr.  of  thivle,  xli:( 

Blood — eonimucd. 

corpusclea,  pale,  xixi 

[            Buempnt  iiioinbr.iuo  of  Klmids,  fcxxiv 

red,  XXV  iii 

1                   of  mucous  moQibntno,  cxcvii 

diflpi-encea  of,  111  aQimala,  sxriii 

1                   of  skin,  cciii 

fcinnfltiou  of,  1 

I                  of  teeth,  797 

composition  of,  Ti^iil 

^H      Basilar  (basis,  a  boat')  aiteiy,  370 

structure  of,  ixix 

^B             bone,  29 

crjatala  of,  xiiv 
he'patio,  xllii 

^^             jproccss  of  occipital  bone,  31 

BmuUc  vein  {Baai>.iKoi,  roysl ;  this  vein 

liqnor  ot  xixvii 

having    beea    luppoieil    by    the 
old  phyijicians    to  be  uoDaecteJ 

occasional  constituents  of,  ixxii 

physical  propcrtica  of,  xxvii 
plasma  ol,  xxxii 

with  the  liver  and  spleen,  wliich 
they  termed  the  binlic  visceni], 

portal,  xliii 
renal,  xliv 

Biuio-glotaus  (^rurii,  n  bnao  {  YAvm^  ■ 

aplenic,  xllii 

tongue)  nrasole,  1S6 

tables  of  composition  of,  ilii 
Blood- V ESS £1^,    bennral    Anatomy   of. 

liaoliin,  vulvo  of,  Sja 

Rellini,  diicta  of,  930 

oxlv 

llertin,  bones  of,  40 

development  of,  clxix 

Biceps  (bis,  twice ;  caput,  a  head)  diiuvIbb, 

See  ARTEttiEa,   Veiss,    Capillx- 

311,  370 

BiEs,  also  under  t ho  aererivl  or|j;aus 

Bichat,  canal  uf,  548 

and  tissues,  fot  blo^d-vcsaols  Iwioug- 

Bicuspid  (6m,  twice ;  eiupis,  tliu  point  ot 

ing  to  them. 

a  neapon)  teetli,  783 

Bluiticnbach's  norma  verticalis,  73 

valve,  313 

Bone,  General  Anatomy  ot^  Ixiucvii 

Bile,  S79 

cavities  of,  liixvUi 

Bile-duct,  common,  86S 

cheuiical  coTiiposition  of,  Ixnix 

duels,  aberrant,  877 

claases  of,  Ixxxvii 

origin  of,  875 

compact  or  caticellalvd,  xc 

atructure  of,  877 

corpuscles  of,  xliv 

Bipolar  aei  ve-coUs,  cxl 

smineucea  of,  xxxviii 

BivenU'r  (til,    twice  ;    vtiJtr,   a,  belly) 

externa!  configuration  of,  Ixxxrii 

iDoaclo,  137 
Biventral  lobe  of  cerebellum,  514 

formation  and  prowth  of,  cii 

Ifaversinu  canals,  ici                               ^^H 

Blnddcr,  gall.     Ste  GiLL-DLAnuEU 

apaces,  xciiL                                            ^^| 

llLADOEii,  nrinar/,  944 

lacuuie  of,  xciv                                               ^^M 

1                     capacity  of,  945 
coats  of,  94S,  051 
detrusor  muscle  of,  949 

lomelliE  of,  xc,  xcit,  xcv                           ^^M 

fibres  of,  xcv                                     ^^H 

lymphatics  of.  cii                                     ^^H 

development  of,  995 

mnilder,  intlneuco  of,  on,  cxUi                 ^^M 

fema[t>,  peculiaritiea  of,  947 

morrow  uf,  c                                             ^^| 

ligaments  of,  false,  945,  947 

nerves  of,  cii                                             ^^| 

Inie,  360,  361,  94J,  952 

perforating  fibres  of,  xcvi                        ^^M 

neck  or  cervii  of,  945,  947 

periosteum  of,  c                                        ^^M 

openings  of  ureters  inlo,  94H 

physical  jiropertius  of,  Uixviil                ^^H 

position  of,  815,  944,  945,  1041 

procedsea  ot.  Ixrxviii                                ^^M 
atmctura  of.  xc                                         ^^| 

puncluro  of,  1043 

sacculated  and  fasciculated,  951 

vessels  of,  ci                                                   ^^H 

sphintter  muaclo  uf,  949 

BoNE«.  Descriptive  Anatomy  of,  3                 ^^H 

Btnicture  of,  948 

of  ankle,  107                                             ^^M 

trigone  of,  948 

asthigslus,  107                                          ^^M 

urethral  orifice  of,  948 

atlas,  8                                                      ^H 

uvula  of,  94S 

axis,  9                                                       ^H 

vesHoU  and  nerve*  ot,  951 
Rlaatenia  (SAnTravu,  1  gGriuinate),  xix 

of  Bcrtin,  40                                             ^^M 

cbIcducuui,  or  ai  calcis,  t07                   ^^M 

Blnatodeini  {B/iaararu,   I  liuil  or  germi- 

carpal, S3,  90                                            ^^M 

nate  ;  i(p>iB,  a  akiu),  15 

clavicle,  77,  89                                          ^^M 

Blood,  isvii 

coccyx,  12                                                 ^^1 

arleriitl  and  venoiia.  xlii 

i^uboid,  108                                             ^^H 

clismicst  compoailion  of,  zxiiii,  ili 

cuneifonvi,  of  c.irptu,  84                    ^^^^H 

circulation  of,  clivi 

tarsus,  109                                  ^^^^H 

in  fittua.  338 

748                                               ^^^H 

congutiiliou  of,  iliv 

ethmoid,  43,  6g                                       ^^H 

colouring  priuciplus  of,  xxxW 

; 

1 

femur,  100,  III                                    ^^^H 
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BONBs — amt  intad. 
iibula,  103,  III 
of  fingers,  87 
of  foot,  106 
frontal,  33,  67 
of  bond,  83 
humerus,  78,  90 
hjoid,  52,  70 
ihiun,  94,  1 10 
incus,  _748 
innoiuumte,  93,  1 10 
iuhiam,  96,  1 10 
luchrjoiiJ,  50,  70 
lenticular,  749 
lingual,  M 
of  lower  limb,  100 
luiute,  84 
msninm,  85 
maUr,  49,  70 
malleus,  74S 
maiillary,  superior,  44,  69 

inferior,  51,  70 
metacarpul,  86 
metatarsal,  109,  III 
nasal,  49,  70 
navicular,  of  carpus,  84 

tarsus,  loS 
number  of,  2 
OCcijBtnl,  29,  67 
ortiiciilar,  749 
palate.  46 
parietal,  32,  67 
patella,  103 
pelvic,  93,  III 
phalangeal,  of  band,  87,  90 

foot,  no,  III 
pisiform,  S5 
pubic,  95,  1 10 
jiyrainUliil,  S4 
rnriius,  So,  90 
ribs,  24 

peculiarities  of  iouie,  26 
sacruu),  II 
Eca^ilioid,  of  carpus,  84 

tarjus,  108 
scapula,  74,  89 
semiiunnr,  84 
sesamoid,  in  Iiaiid,  83 

in  foot,  no 
ofstull,  29 
sjiongy.  ctlimoidal,  43,  63 

inferior,  50,  63,  70 

middle,  43 
Kplicuoid,  38,  68 
sjilivnoidnl,  40,  69 
stapeK,  749 
steniuiii,  23 
tatsal,  106 
tetiipural,  35 
tibial,  J 03 
trapezium,  85 
li'ajx^i^oid,  85 
triniielral,  55 
lurbiniile,  suptriur,  43 

inferior,  50 


Bones  —etnUiitutd. 
Dlna,  81 

of  upper  limbv  74 
nncifonn,  86 
ungual,  50 
vertebra  dentata,  9 

Srominena,  S 
ne,  3 
vomer,  48 
Woniuaii,5S 
Bonrrelet  (a  cushion  or  p«d),  543 
Bnichia  (arms),  in  cerebrum,  553,  557 
Brachial  arterv,  381.     Set  AxiKxr 
Btacbio-cephalic   {brrKhiunt,    the    aim ; 

vffaAq,  the  head)  artery,  336 
Brachjceph*lic  (^x>">  short ;  atfoAv, 

the  head)  skulls,  73 
BaAi.v,  513,  529.     See  Ckubbom  umI 

dissection  of,  1049 

vessels  of,  567 
Branchial  (Bp^rx"^  P'^i  arches,  64 

clefts,  64 
Breast     See  Mamuajly  Gland. 
Bronchi  ($pcfyx"i  the  windpipe),  88g 

position  0^  at  rootof  Inngs,  89S 

vessels  and  nerves  of,  892 
Bronchia  ISpayx"-  the  windpipe),  898 

development  of,  904 
Rrach,  membrane  o^  717 
Rmnner'a  glands,  849 
Bubonocele  (AduiSm',  the  groin ;  k^M,  > 

tnmonr),  1025 
Buccal  {biicca,  the  mouth)  artery,  356 

nerve,  606 
Buccinator  [bueeina,  a  trumpet),  nmsde, 

176 
Bufiy  coat  of  blooil,  Ksxiii 
liulb,  olfactorj",  584 

of  urethra,  958 

artery  of,  427,  104G 
Bulbi  vestibuli,  975 
Hulbo-oavemosus  muscle,  264 
Unlbs  of  corpora  cavernosa,  956 

of  fornix,  537 
Bulbus  arteriosus,  323,  325 
Bursa  (a  pouch),  cxtiv 
Bursic,    s)-novial,    or    hursaj    mncos.-c. 


Cadatejitc  rigidity,  ciixi 
Ctccum  {i.e.,  intcstiniuii  catum,  the  blind 
gut),  852 
dcvelopnicut  of,  8G1 
Calamus   scriptorius    (a   writing    jwn), 

5'7 
Calcaneo-cuboid  articulation,  162 
Calcanco-fibiilar  liftanient,  160 
Calcaneo -scaphoid  liKamenls,  i6r 
Calcaneo-talar   {cukancKin ;    talus,     the 

Bstragnliis)  ligament.  160 
Calcanenm  (lielongiug  to  the  heel,  from 

calx,  the  heel),  107 
Calcar  nvis  (a  bii-d's  spur),  544 
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Cfllcariae  fissnre,  S36    ■ 
Calcification  of  teeth,  797 
Calyces  (xaAuf,  a  cup)  of  kidney,  928 
CalTarium  or  Culvaria  (the  roof  of  tho 
skall  i   calvus,  bare),  removal  of, 
1049 
Camper'a  facial  angle,  73 
Caoal,  alimentary,  779 

aLdominal  portion,  S13 
development  of,  859 

anditoiy,  external,  745 
internal,  38 

of  Bichat,  549 

oarotiO.  37,  59 

central  of  modialns,  756 

cniral,  293,  '034 

dental,  51 

facial,  38 

fomoi-al,  293,  1034 

of  Huguier,  745 

Hnnter'a.  294 

incisor,  63 

infra- orbital,  57 

inKiuDol,  963,  1023 

lachrymal,  46,  709 

of  Nuck,  965,  ^37 

palatine,  anterior,  4j 
posterior,  47,  58 

of  Petit,  736 

ptarjgoid,  42 

pterygo-pabtiDe,  41,  58 

sacral,  12 

ofSchlemm,  721 

of  spinal  cord,  508 

spiral,  of  cochlea,  755 

Tflrtcbral,  5 

membranes  in,  563,  564,  5^S 

Vidian,  42,  57 

ofWirsunR,  882 
Cannliculi  in  Iranc,  xciv 

lachrymal,  709 
Canalis  centralis  modioli,  756 

niembrauBcea  of  cochlea,  761 

rciiniens  of  cochlea,  761 

spiralis  modioli,  756,  763 
Canals  of  Gartner,  998 

of  Havers,  ici 

portal,  873 

perivascular,  cxixvii 

semicircular,  of  car,  7J4 
membtanoHs,  758 
Concelli  (lattice -work)  of  bono,  10 
Canine  fossa,  45 

teeth,  781 

dorcloproent  of,  800,  803 
Canthos  (itaF0ai,  tbo  corner  of  the  eye), 

70s 

Capacity   of    auricles  and    ventriclee, 
322 
vital,  oflungs,  896 
CAPrLLASY   (eapilliu,    a    hair)   vcMels, 
General  Anatomy  of,  clxv,  clzzv 
development  of,  clixi 
discovery  of,  cliiv 
network  o^  clxzv 


Capillary  vosscis—amlinued, 

network  of,  pecnliarities  of,  cliivi 

structure  of,  cluvi 

vital  properties  of^  clxiix 
Capitellum    (dim.    of   captU,   a   head), 
lixxviii 

ofhamerus,  79 
Capitulum    (dim.    of   eapul,    »    luad), 
liuviii 

of  rib,  2S 
Capsulfe  atrabilioricc,  939 
Capsohir  artery.     SteAKTRRV 

ligament.    Set  Lioakehi 
Capeulo,  Olisson's,  867,  S70 

of  lens,  733 
Capsules,  suprarenal,  939 

synovia^  oxciii 
Capnt  (a  head)  of  bone,  Lxxxviii 
Capnt  cteeum  coli,  825,  852 

goUiuaginis      ( woodcock's      head ), 
961 
Cardiac  {xnpSia,  the  heart)  artery,  33S 

nerves.     5m  NsavRS 

orifice  of  stomach,  83 1 
Cardinal  veins,  484 

Carotid  (n^vriSti  ipnipmi,  soporific  arte- 
riea,  from  Kafaai,  I  cause  sleep  : 
also  said  to  be  from  mpa,  the  head  j 
oit,  the  ear)  artery.  Stt  Aktbhy, 
Carotid 

canal,  37,  59 

foramen,  37 

plexus,  6S9 
Carpal  (m^mt,  the  wrist)  arteries.    See 
Ab-tery 

ligament.     See  Liqament 
Cnrpo-mctacarpa!  articnlation,  144 
Carpus  (Kopxat,  the  Wrist),  articulations 
of,  142 

bones  of,  S3 

ligaments  of,  144.  23 1 

ossification  of,  90,  93 

compared  with  tarsus,  115 
Cartilage  {caHilaqo,   gristle),  general 
anatomy  of,  aix 

articular,  lixiii 

chemical  composition  of,  Uxiiv 

cricoid,  906 

of  ear,  741,  744 

enaiform,  23 

of  epiglottis,  90S 

Sbro-,  lilKVi 

iaterarticular,  Ixixvi 

hyaline,  Ixxxi 

development  of,  Ixixv 

of  ribs,  Ixxxiii 

Meckel's,  66,  769 

of  primordial  craninm,  65 

of  scptnm  of  nose,  772 

temporary,  Ixiii 

thyroid,  906 

varieties  of,  Ixiii 

xiphoid,  23 

yellow,  Ixxxv 
Oabtilaqes,  arytenoid,  907 


lose 
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of  bronchi,  Sgl 

of  bronchia,  899 

eostel,  26 

connection  of  ribs  with,  130 

coneifonn,  908 

of  Uryni,  905 

ossiGcatioD  of,  920 
structUTfl  of,  908 

of  noae,  771,  772 

of  ribs,  26 

■emilunar,  ofknee,  155 

toraal,  of  eyelids,  706 

of  Santorini,  908 

of  trachea,  890 

ofWrisberg,  908 
Cartilegiiies  alarum  □&»!,  772 

lateralea  naal,  771 

miiiores  nasi,  773 

■esamoideie,  772 
Cartilaso   triticea   (wheat-ahaped    carti- 
lage), 909 
Caruncula  (dim.  froin  earo,  flesh]  lachi?' 

malis,  70^ 
Camnculs  mTrtifonnes,  978 
Casein  (caseia,  cheei:e),  r 
Caada  equina  (horee'a  tail),  503,  631 

dsTelopmont  of,  574 
Caremotis  ucn'es  of  penis,  703 

plexus,  6S9,  690 

sinus,  463 

tissue,  clzxz 
Cftvities  of  boues,  Ixxxriii 

of  resetro  (teeth),  801 
posterior,  8o2 

Bigmoid,  of  ulna,  82 
Cavity,  abdominiJ,  813 

buccal,  779 

cotyloid,  96 

cnitiial,  60 

cratiio  ■  vertebral,    dcvetopmcut    of, 

,573 
glenoid,  76 
neural,  3 

pulp,  oftoolh,  785 
semilunar  of  radius,  Si 
visceral,  3 
Cells,  anastomosing,  of  cornea,  715 
animal,  :<ii 
changes  in,  li,  yxi 
ciliated,  of  ovRan  of  Corti,  767 
contents  of,  xiii 
of  Dciters,  767 

endogeuouB  formallon  of,  ivii 
epithelial,  111,  Ivi,  Iviii 
ethmoidal,  43 
fat,  Ixv,  Isvi 
fissiparous   muUiplicntion    of,     xv, 

xvii 
function  of,  in  nutrition,  xxt 
furrowed  and  spinous  of  epithelium, 

Iv 
of    grey    niiitler     of     cercWIilm, 

W8 
itic,  8^3 


Cells — cwttinued. 
mastoid,  746 

motion  of  protoplasm  in,  lix 
of   nerve- Bubituico,  cxxiJK,    CsHi, 

olxir 
nuclei  of,  xiii 

multiplication  of,  xviii 
olfactory,  civ,  776 
pigment,  Iziii 

ofejo,  718,  719 
production  oi;  xr,  six 
by  division,  zvii 
in  ovum,  xv 
in  Tektion  to  fonnatioa  of  t«xtDnii, 

xii,  xxiii 
secretinz,  cciz 
spermatic,  gj6 
atrueturo  of,  xiii 
vegetable,  x 
Cellular    tissue,    Ixix.      Ste    Abeolvk 

Tissue. 
Cellalose,  xili 
Cement  of  teeth,  785,  791 
development  of,  799 
Centra  of  embryonic  vertebne,  31 
Centre,  phrenic,  245 
Ceutmm  geminum  semictTcnlaTe,  550 
orate  of  Vienssens,  541 
ovale  minus,  541 
of  vertebra,  22 
Cephalic    (xi^aAit,    the    head)   Tein,   so 
called  from  having  been  supposed 
by  the  old  phyeiciana  to  bs  con- 
nected with  the  head,  466 
Cephalogeuc8is(ictfaXq,the  head ; -)>«m#(1, 

production),  72 
(-'ertito-glDssiis  (((pu,  a  horn  ;  f'^uara,  a 

tongue)  muacle,  186 
t'KREBELLU.M     (dim.     of   ccrtbrum,  the 
braiu),  523 
corpus  ilentattim  of,  526 
crura  of,  522,  527 
development  of,  575,  577 
dissection  of,  1051 
fnlx  of,  564 
fissures  of,  522,  523 
hemispheres  of,  522 
internal  structuie  of,  526 
lobes  of,  524 

microscopic  stmctiiro  of,  529 
peduncles  of,  522,  527,  557 
tentorium  of,  563 
veins  of,  460 
ventricle  of,  52s 
vermiform  process  of,  522 
weight  of,  571 
Ceuedko-si'i.nai.  nsia  or  centre,  501 
blocnl- vessels  of,  567 
devclopinent  uf,  571 
Gencml  Anatomy  of,  cxixii 
internal  structure  of,  51S,  526, 

554 
membraoes  of,  562 
lluid,  566 
nerves,  cxliv,  583.     Ste  Nebves. 
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Cebebrum  (the  brain),  529 

BDrractuositiea  of,  53 1 

base  of,  536 

convolutiona  of,  531 

Forilla'a  claasiScation  of,  534 
Gtatiolet's,  535 
Lenret's,  535 

commisaureB  of, 

crura  of,  536,  556 

developaiBOt  of,  575 

dUaecboD  oF,  1049 

exterior  of,  329 

fibres  of,  556 

BScenJtag  or  pednncnlar,  555 
tnHisTerse  or  commiunial,  SS7 
lon^tndinsl  or  collateral,  557 
Foville's  views  on,  558 

lisaures  of,  530,  533,  S47 

grey  matter  of,  554,  559 

Rjri  of,  53' 

hemiaphereit  of,  529 

internal  part*  of,  S40 

iDtemal  stnuture  of,  554 

lobes  of,  539 

peduncles  of,  536,  566 

sulci  of,  531 

veins  of,  460 

ventricles  of,  543,  550 

weight  of,  57t 
Cemmen  (cera,  wai),  744 
Cerricol  (cervix,  a  neck)  arteries.    Ste 
Artebv 

fasicR,  196 

nerves,  633,  636 

plexus,  636 
Cervico- facial  division  of  facial  nerve,  613 
Uorvijc,  or  neck,  of  bladder,  947 

ntcri,  983 
Chambers  of  eye,  737 
Check  lignmcnts,  iz6 
Cheeks,  SS.  779 

Cheuical  coMPOsmoK  of  the  diETereut 
soliila  and  fluids.     Stt  nndei  the 
severftl  titles  of  these. 
Chest,  muscles  of,  240 

position  of  parts  of  heart  in,  313 
Chiasma  (xiaC"'  1  mark  with  the  letter 
X  ;  crossing  or  decussation),  $84 
Cholcdochus  (yiiXq,  bile ;  Stxapu,  1  re- 
ceive) duct,  868 
Cholepvrrhine  (xo^i.  bile  ;  "W*,  wl), 

879 
Choleslerine  (x'^li  bile ;  crtof,  (at),  879 

in  blood,  xl 

in  nerve-tissae,  cuiii 
Cholic  (xoKif,  bile)  acid,  S79 
Choloidic  (x"^^  bile  ;  tiloi,  form)  acid, 

879 
Chondrin  ixiripoi,  cartilage),  v,  Ixxxiv 
Chondro-glossiis      (x't^pot,     cartilage  ; 
TAowffo,  the  tongue)  muscle,  186 
Chorda  dorsalis,  16,  65 

rpani,  611,  753 
londineiE,  305 
left  ventricle,  313 


Chonlee  tendinetE,  right  ventricle,  310 

Willisii,  461 
Chords,  vocn!,  910,  912 
Choroid  (xvpi^**!  ^e  chorion    or   invev- 
ting    membrane    of    the  fcEtos ; 
lOoi,  shape)  plenues,  548 
development  of,  581 
of  fourth  ventricle,  Ja6 
of  lateral  ventiieles,  543 
tunic  of  oye,  716 

pigment  cells  of,  liiv 
Btruclura  of,  717 
Chyle  {j;»Xot,  juice),  ilviii 
constitution  of,  xlix 
globules,  formation  of,  1 
Cbyhferous  [chylui,  chyle ;  fno,  I  carry) 
vessels,  491 
'   Cilia  {ciU\cm,  an  eyelash),  eyelashee,  707 

vibratile,  lix 
I   Ciliary    {dlium,    an    eyelash)   arteries, 
I  360,  721,  723 

I  muscle,  711 

j  nerves,  S99.  6t»,  714,  725 

I  part  of  retina,  730 

processes,  717 

vessels  of,  721 
motion,  lix,  Ixi 
cause  of,  liii 
Ciliated  epithelium,  liii,  Iviil 
CineritiouH   {cin.it,   ashes)  snbstaitce    of 

nervous  system,  cxxxiii 
Circle  of  Willis,  363 
Circulalion  of  blooJ,  clxv 
lietBl,  328 
organs  of,  clxv,  297 
pulmonaty,  clivi,  397 
svsfemic,  clxvi,  ^g^ 
Circnlus  articnU  vasculosns,  Ixxxir 
mnjor,  723 
minor,  723 
tonsillaris,  618 
venosua  of  nipple,  1004 
of  retina,  719 
Circamdactton   (ei'rcutft,  abont;  dueo,  1 

lead),  120 
Circumferential  fibro -cartilage,  liiivi 
Circamflexus  (cireum,   around  ;  jUato,  1 
bend).      Ste    Aktest,    Hudcle, 
and  Nervk. 
Clauatrum  (that  which  abnts  off),  561 
Clavicle  {claviciUa,  dim.  of  clavii,  a  key), 
77 
ligamcDta  of,  134 
ossification  oL  89,  90 
Cleft,  branchial.  64 

Cleido-mastoid  (jtAdt,  a  key,  or  the  cla- 
vicle ;  mastoid  process)  muscle,  193 
Clinoid  {jc\i>n7,  n  bed ;  lAor,  ahape)  pro- 
cesses, 39,  42 
Clitoris  {KXterapis,  perhaps  from  H\tut,  I 
enclose),  977 
development  of,  looi 
eroctor  muscles  of,  266,  977 
nerves  of,  979 
vessels  of,  978 


VIM            ip^P                                       ^^^^^^^H 

Cloaral  {doaca,  n  sower)  aperture,  looi 

Colatnns  of  ragiun,  9S7 

CougulntioQ  {coagulvm,  a  clat)  of  LltmJ, 

Cornea    (a    coini^aiiioD ;     |iL    tomH^ 

IX  vi,  iliv 

clxjiiii 

cirtitmstauocB  nffeoting,  xlv 

nervi  iHihiadici,  429 

tbeo^  of,  ilvi 

nervi  pbreciici,  374 

Coccygeal  {axcyx)  art«r;,  419 

CoiunmGurc    {coa,    together ;    mitio,    I 

glnnd,  697 
ligamtnt,  147 

send)  jcercbca),  auterior,  550, 

557 

1                         nervea,     Su  Nerve. 

gff«t.54".557 

midiUe  or  soft,  550,  3S0                     1 

Coccygtos  iaxxijx)  muwle,  263 

Ciiccvx  (Koniciit,  n  cuckoo),  \Z 
ligameiita  of,  147 

posterior,  550,  557.  5S0              ^J 

ophc,  5S4                                           ^H 
of  spinal  cord,  507                             ^^M 

oHsification  of,  20,  31 
.                  Coclilea  (vDX^oi,  a  ahellfiab,  vith  a  spiral 
shell),  755 

of  vulva,  977                                      ^^H 

CompaeC  tissue  of  bone,  le                       ^^H 
Complex  bones,  Ixnviii                            ^^^ 

nrjueduct  of,  38,  757 

central  tolnmn  of,  755,  756 

Compleiua  muscle,  237 

deTolopment  of,  769 

Coui|irc9sar   {con,   together ;     prnao,    \ 

lucmbmuoua  Btructure  of,  760 

press).     See  Mubcles, 

uervca  of;  763 

Conariani  (roitiu,   llio  fruit  of  the  fii). 

Bcaliv  uf,  757 
Kjiira!  cannl  of,  755 

55* 

Concha  (m>7Xti  »  shell),  740 

Tessels  of,  767 

Condy)«  (jtotiuAoi,  a  knuckle),  luxviii 

Cochlea ri form  {cMhleurc,  a  spoon  ;/orvia, 

Condyles  of  femur,  102 

elinpe)  proccBS,  58 

ofbuiuems,  79                                    ^^ 

CuiUoc  (KoiAin,   tlie  nl>dam<:n)  arUr;  or 

oflnwer  juw,  52                                      ^^H 

^                             axis,  406,  837 

of  occipital  bone,  31,  59                    ^^H 

Cuius  nrliculuircs,  of  Corti,  765 

Condyloid  portioua  of  occipital  txmc,  a9»^^B 

Colic  (iriiiAur,lhe  colou  or  lur^u iiiteatlue) 

31                                                           1 

arlerica,  410,  412 

Eurfnees  of  tibin,  103                                  I 

Collar-boue,  77 

Cone,  fihrona,  556                                              1 

Coilni,  fnseia  of,  259 

Cones  of  retina,  7J7                                                1 

CoUiciUus  bulbi  urt'llinc,  959 

Congenital  lieruin,  1025 

Dsn-i  optiei,  726 
Colloid  licoAAo,   glue;  tUol,   flhojw)  sub- 

Conglobate   (con,    togelher ;    gUAtu,    a 

Imll)  glauds,  elxxivi 

stances,  Ginliniu's  reaeiirclii.'a  on. 

Conglomerate  ((OH,  together;  ifimatro,  1 

Ti 

gnlLor  in  a  round  heap)  f^aniL), 

Colon  (muAo;',  originally  limb),  S53 

ecisiv 

nrch  of,  854 

Coni  vasculoai,  970 

development  of,  861 

Coniunttivn(a«i,tog8ther:iuJi»),  1  join),      m 

posilion  of,  815 

708                                                         1 

aignioid  fli'xure  of,  S54 

Connecting  fibro-cartibge,  Ixxivi                  ■ 

Colour  of  arterial  and  venous  blood,  xlii 

Connective  lissuc,  liii                                      1 

of  lungs,  £97 

corpuscles  of,  ls:xiii,  clzxix               ^^J 

Cii!auriD)(  principles  in  blood,  ixxiv 

dcvelo]>ment  of,  Ixxx                        ^^^| 

Colnmella  cochlen',  756 

homo/^eneoua,  Ixxiz                              ^^H 

Culuinn,  posterior  veniculur,  510 
1                        rortebral,  3 

jelly-liko,  Ix^viii                                ^^H 

retifunii,  li^ix                                    ^^H 

1                                curves  of,  13 

in  nerve-suhstatioe,  cili 

1                                <kvelopm*nt  of,  IS 

special  varietiea  of,  lixviii 

•                                form  of,  14 

Conoid  (xDrsT,  a  coiic  ;  (iSoi,  shape)  llgi- 

lignments  of,  121 

nicnt,  135 

moTemeiita  of,  125 

Constrictor   {eon,   togolher ;    slriMgt^    1 

Coluninre  Bertini,  929 

draw  tight).     Stc  M(Tsci.E& 

cnmen:  (tlcHhy  colmnns),  305,  310, 

Contour  lines  of  dentine,  788 

312 

of  muscle.  eix^Tl                               ^^H 

roc-ti,  858 

Contractility  of  ai-tcrics,  clixi                  ^^H 

rtignnim.  981 

of  lymphatics,  clxxxv                        ^^H 
musculur,  cxxix                                  ^^H 

Columnnr  epitlielium,  liji,  h'i 
Inyer  of  retiiiH,  727 

of  ekin,  cdiviii                                   ^^H 

1                  Coll                 external    alidominal    ring, 

of  Tcius,  clxiiv                                   ^^H 

cital,  vili                                            ^^H 

isS 

Conus  arteriosus,  310                                 ^^^ 

rd,  506 

CoDVolutions   (cm,    together ;    toha,  1        1 

I  .  r" 

"^•'       J 

IHDEX. 


1099 


Convolutions,   ceitbriil,  cInasiAcatioa  of, 

534 

development  of,  580 
CoracD-acrainiiil  ligaments,  136 
ConKO-br^h  talis  muscle,  312 
Cotaco-claviculilt  ligament,  135 
Coraco'humerai  ligameQC,  137 
Coracaid  (ko^,  a  raven ;  <It«i,  bliape) 

process  of  scapula,  76 
Cord,  Kcoital,  996 

gmwrnacukiT,  1000 

apermatic,    963.       iSi^   Spekkatio 

COBD 

spinal.    3m  Spinal  cord 
Corditorra  (cor,  the  heart  ;  /anna,  shape) 

tendon  of  diaphragm,  245 
Coriiitn  (skin),  cciii 

blood-vessels  and  lymphatics  of,  ccv 

chemical  composition  of,  CCTI 

development  of,  ccii 

nerves  of,  ccvi 

papilliG  of,  cciv 

structure  of,  cciii 

of  mucous  membniuc,  czcvii 
Comca  (conuia,  homy),  714 

opaco,  7:1 

structure  of,  715 

nerves  and  vessels  of,  716 
Comicula  brjngia,  90$ 

of  liyoid  bone,  52 
Coma  Ammouis,  544 
Comua  of  hyoid  Iwno,  52 

Bacral,  II 

aphenoiilal,  40 

of  thyroid  cartilage,  906 

of  Tentricles  of  brain,  543 
Coiona  slacdis,  955 

rail  lata,  556 
Coronal  suture,  54 
Coronary  arteries.     See  Artekies 

ligament,  S27.  S65 

plexus.    Stt  Plbxdu 

■inus,  310 

vessels,  321 
Coronoid  fossa  of  humerus.  So 

process  of  lower  jaw,  52 
of  ulua,  82 
Corpora  albicantia,  537 

development  of,  581 
Corpora  Arantii,  3(^,  313 
Corpora  cavernosa  clitoridis,  977 
Corpora  cave  moss  penis,  956 

arteries  of,  428,  958 

bulbs  of,  956 

covering  of,  957 

septum  of,  956 

attuctttre  of,  956 

trabecnlffi  of,  957 

veins  of,  9;S 
Corpora  geuiculata,  554 
Corpora  mamniillnria,  537 
Corpora  Moniaftni,  96S 
Corpora  quadrigcmina,  S52 

development  of,  578 

grey  matter  of,  561 


Corpora  striata,  550 

doveiopmeat  of,  580 
grey  matter  of,  56 1 
Corpus  callosum,  530,  541 
convolutiou  of,  532 
development  of,  581 
fibres  of,  543,  SS7 
peduncles  of,  539,  542 
Corpus  ciliare,  515 
Corpus  dcntatum  of  cerebellum,  526 

of  olivaiy  body,  515 
Corpus  iimbnatum,  544,  546 
Corpus  Highmorianum,  968 
Corpus  lateum,  99a 
Corpus  sponji^osum  urethrse,  95S 

structure  of,  959 
Corpuscles  (t^nTUWuIunt,  pl.-o,  dim.  from 
eorjna,  a  body)  of  blood,  red, 
xxviii 
chemical  composition  of,  zzxiii, 
xli 
formation  of,  I 
proportion    of,  in    blood, 

xxxvi 
shape  and  size  of,  ixviii 
structure  of,  xxix 
l>ale,  ixxi 
of  chyle,  ilix 

formation  of,  1 
of  connective  tissue,  laxiji 
^ngtiouic,  cixxix 
of  lymph,  xlviii 

formation  of,  I 
Ma1pi);hian,  ofkidncy,  930 

of  spleen,  887 
of  muscle,  cxxi 

of  Dcrvoiisaubstance.  &i: Nerve-cells 
tactile,  cl,  cli,  ccvi 
of  thymus  glaad,  924 
of  thyroid  body,  922 
Corpuscufa  taclQs,  cli,  ccvi 
Cornigator  muscle,  1 73 
Corti,  membrane  of,  761 
orRan  of,  761,  764 
rods  or  ^bres  of,  764 
Cortical  substance  of  brain,  555 
of  kidaey,  ^29 

of  lymphatic  glands,  clxxxvii 
of  suprarenal  bodies,  939 
Costffi  or  ribs,  24 

ofsciipula,  76 
Costal  cartilages,  26 

structure  ol^  ItttM? 
Coirto-clavicular  lij^ament,  134 
Costo-central  lifjameats,  129 
Costo-coracoid  ligaments,  229 
Custo-stemal  ligaments,  130 
Costo-tranaversa  ligaments,  129 
Cos  to- vertebral  ligaments,  128 
Coato-xiphoid  ligaments,  130 
Cotonnius,  liquor  of,  7fi7 

nerve  of,  604 
Cotyloid   (nerir^ti,  a  cup;   diat,   shape) 
cavity  and  notch,  96 
ligament,  152 
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Coicper'a  ^md^  963 

develi>|imcnt  of,  1001 

(."RiiJiAL  xtnvES,  eJassificaUon  of,  58s 
distribution  of,  5S7 
origin  of,  5  S3 
fitsl  pair  i<i),  583,  (rf)  S9a 
Becond  pair  (0),  584,  (dl  592 
tLird  pair  (ol,  5&6,  (J>  593 
foQrth  pair  (0),  5S6,  (i)  594 
fifth  pur  (■>),  586.  (d)  595 
mxth  pair  (o),  cS6,  <d)  610 
UTentli  pair  (ol,  587,  (rfl  610 
Hghth  puir,  Srst  part  (c),  5ic>,  5S7, 

■econd  part  (a),  520,   587,  (rfj 
618 

third  part  {o\  519,  587,  (dl  625 
uiulli  pair  (0),  5 19,  587,  (d)  6i6 
rrnDJo]  siuiucs,  46 1 
(.'rauio-yertsbral  cavity,  development  ol^ 

573 
CtaiiiDm  (uparutr,  the  sktill),39 

dtueclioa  of  inteKnmcut  of,  1048 
of  interior  o(  1049 
of  parts  at  base  of,  105S 
Crcatin    and    crcatiniu    (opnt,    flesh), 

Cremaner  {iptiioa,  I  suspend),  251,  965. 

t02Z 

formation  of,  1000 
Creuuslcric  artery,  433 

fascia,  965 
Crost  of  bone,  Ixxxviii 
external  oecipitAl,  30 
linsal,  4; 
of  ilium,  94 
of  OS  pubis.  9; 
Cribriform   {eriSntm,    a    sici'o ;  /un\a, 
shape)  bscia,  393,  1033 
lamella  of  ethmoid  bone,  43 
of  Klcrotic,  71a 
of  temiM)ral  bona,  38 
Crieo-arjteuoid  articulation,  910 

miiBclfs,  914 
Cricoid  (■pixDi,  a  ring;  iilot,  shaiio)  car- 
tilage, 906 
Crieo-thjToid  nrtcry,  348 
ligainfiitti,  909 
muscles,  914 
Crispnlion     Ifrupia,    crisp    or    curleill, 

viii 
CrUtn  frontalis,  35 

gaUi  icocVb  comb),  41 
pubis.  9s 
ui-ethiTO,  961 
vestihuli,  734 
Crotaphit*  {ttmnintia,,  tim  teuipio),  iSl 
Crucul  (eruj-,  a  croja)  lignnienls,  155 
Cnior,  miiv,  xixv 
Crura  of  corpora  favemoja,  956 
cerebri,  536 

devflopmeiit  of,  578 
nn^y  matter  of,  561 
ooreWii.  521,  531 

dovi-lD\itDe\\\  ol,  577 


Crura  of  clitocu,  977 
of  dlajilmgin,  Z43 
of  fornix.  545,  54A 
of  penis,  956 
Cnital  areb,  10x3 

deep,  2SA  K»33 
canal,  S93,  1034 
MpCom,  1034 
shvath,  393 
Cmrous  moaclcv  276 
Crast  of  cer«I)nl  padnn^  556 
Crusta  [ictifisi,  791 
Crj-pt  ItpvrTti,  I  conceal),  ccl^ 

multilocnlar.  ccxzii 
Cr]ppta  of  Lipberkolui,  S4J 
Ciyptorcliianitia      (mfuwrm,     I 

ifxa,  a  tevticle),  966 
Crystalling   (cpiitfraXAM,   ica  o  ojAii 

lens.  73J.     j^  Leiw 
Crystalloid    substoncet^     Onbna'i   1*- 

KMrchcd  on,  ri 
Caboid    (avfioi,     a   cube  1    iBm,   ^pi 
bone,  108 
lig&meDts  of.  i6s,  163 
Cucullaris    (•MeJtIlut,    a  boad> 

200 
Cul-de-aac  of  Jjlcuta,  894 
woto-reiical.  857 
ofstomacb,  831 
CuneiGmn    icunetit,    a  K«dg«; 
sha[>e)  l>oii«s  of  foot,  109 

liffamcnta  of  1(13,  id} 
of  huad,  84 
cartUnges.  905 
process  of  ethmoid  boma,  43 
Ciipola,  756 
ruipidate  {ttifjiit,  the  notnt  g(  t 

lettl],  781 
(Juiide  {riUU,  the  skin),  cd 
developmniit  of,  ccri 
nutritive  cliaogca  in,  xz* 
of  cnimicl,  791 
Cutisvcfn  (tnio  °kin^,  cciii.    Stt  ( 
and  SkIK 

Curicr,  ilucta  of,  4S3 

Cylinder  aiit     Stm  Asia,  Cylinder 

epithelium,  Iri 
Cylindrical  boD(^  tzurit 
Cyalic  {icuc^,,,  a  bladdery  anor.  aot 

dnct.  868,  S78 
Cjloblist   (mnoi,    a  0*11 ;    ttit^ytt.    • 

gwin»,  lii 
CjrtoblasUma  (cvroi.  a  mU  ;  »a«i»» 

I  gmniQatc),  xlx 
(^rh^gcnous   (nrtvi.    a  call;    ytmmt,  I 
produce)  coaneetiva  ti«M,  Inui 

Dakto*  (aopigr,  Iba   dtln   «l 
t'P-,}  flay).  JS7,  9(4 
fibrils  of,  cxjin 
DeosnalioD  [lUetuaa,     |  rat 
of  optio  uuTia,  584 
of  pTiBniA^  51  c 
Do  Oniat  vedclM  of,  989 
Dciter^  calls  of,  767 


INDEX. 


1101 


Deltoid  (ii^To,  tha  letter  A,  or  delta ; 

(tiot,  ahape)  muscle,  3o8 
Demonrs,  menibrB.ite  of,  715 
Dens  BnpieotiK  (wisdoiu  tooth),  7S3 
Dental  »rclics,  780 

artery,  356 

cotial,  52 

foramoii,  jz 

gbudBofSerree,  Soo 

grooves,  793 

nerves,.  601,  608.     Ste  also  Teeth 
Denticolata  Ugameatj  566 
Dentine  {dent,  a  tootb),  785 

development  o^  797 

aecoEdary,  792 
Depressor.     iS^  Mcscle« 
DemiB  (Ii<iv«i  skin),  cciii 
Descemet's  membrane,  715 
Descent  of  testicle,  1000 
Detrusor    {de,  down ;   Irudo,   I  thrust) 

muscle,  949 
Development  of  the  s«V6i-»l  organs  and 

tbsues.     See  under  these. 
DialvMS  (810,  apart ;  \ua,  I  loosen),  vi 
Diaphragm    (Sio,   between ;    ^foaatt,    1 
fence),  243 

action  oi;  Z47 

Slvio,  263 
ngma  oris,  1S4 
DisphragmHtic  nerve,  640 

plexus,  699 
Diaphyais  (Iia,  between  ;  ^uo»,  I  grow), 

lixjcviii 
Dispophysis  (Iia,  apart ;  apophyiii),  32 
Diarthrosis (In,  between;  ip9pof,i  joint), 

119 
Diencephnlon  (tia,  between  j  iyictfaXar, 

the  brain),  577 
IMgastric  {Sii,  twice ;  -/aimif,  a  belly) 
muscle,  183 
nerve,  613 
Digestion,  organs  of,  T7B 

function  of  coJuuinnr  epithelium  tn, 
Ivii 
Digital  nrteries.     See  Artery 

nerves.     See  Nerve. 
Dilatator.    See  Muwlbs 
DiploB  (tiir^aiif,  double),  xc,  60 

veins  of,  465 
Discus  proligems  (proles,  progeny;  gem, 

1  bear),  990 
DLsdiacIasts(iii,twice  I  tioiXau,  1  brenk), 

CII 

DinssCTiof,    general    management   of, 
1047 
of  abdomen,  1069 

cavity  of,  107*,  1074 

viscera  of,  1073 

wall  of,  anterior,  10^ 

upper  and  posterior,  1075 
of  aulcle-iouit,  1085 
arm,  deep,  1064 

superficial,  1063 
nxiUa,  1 06 1 
bock,  muscles  of,  1063 


D  iBSECTioir—  eonKnved. 
of  brachial  region,  1064 
brain,  1049 
cervical  region,  105* 
crauiam,  iutegaaent  of,  1048 

interior  of,  1049 

parts  at  base  of,  105S 
face,  deep,  1055 

superficial,  1054 
fifth  nerve,  1057 
foot,  articulations  of,  1085 

dorsum  of,  1084 

sole  of,  1083 
forearm,  articulations  of,  1066 

front,  1064 

posterior,  1065 
genital  organs,  feoiole,  1076 

mate,  1072 

Ccal  reffion,  1078 
d,  articulations  of,  lo66 

front,  1065 

posterior,  1065 
head  and  neck,  1048,  1059 
heart,  1067 
hip- joint,  1082 
knee-joint,  10S5 
larynx,  1059 
leg,  back  of,  loSz 

front  of,  1084 
limb,  lower,  1078 

upper,  loS9 
mediastinum,  piistcrior,  106S 
narea,  1059 
neck,  anterior,  1053 

deep,  1059 

posterior,  1052 
oi'bit,  1056 
palate,  1058 
pectoral  region,  1061 
pelvi^  1076 

l^ameuts  of,  I078 

viscera  of,  1077 
pericardinm,  1067 
periuBsttm,  1069 

deep,  1040 
peritoneum,  1072 
pharynx,  105B 
pleura,  1066 
popliteal  space,  io79 
scapular  muscles,  10G2 
shoulder-joint,  1064 
spinal  corI,  io6o 
sublingoal  legion,  1057 
submaxillary  region,  1057 
thigh,  front  of,  1080 
thorax,  1066 

articulations  of,  1069 
tongue,  1058 
Diverliculum  (from  diwrto,  I  turn  a«de) 

of  ileum,  841 
Dolichocephalic  (SoAixot,   long ;  MfttXi), 

the  head)  skulls,  73 
Dorsol  artery.     See.  Ahteiiv 
ligaments.     See  Lioamekt 
nerves.     See  Nerves 
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Dorsal  veins.     St<  Terxs 

vertebne,  S 
DMSO-Iombar  {'i/rrfum,  tbe  back  ;  luai- 

bua,  the  loin)  nerT(>,  65S 
DoQf^as,  scmilnnoT  fold  o^  351 
Drum  of  far,  744 
Dact,  bile,  commoa,  86S 

cystic,  868.  878 

bepatic,  S67 

Miillsrian,  996 

nanl,  709,  710 

pancreatic,  SSl 

aapplemeotary,  88j 

parotid,  S16 

Stenson'a,  816 

(tf  iDbmaxiIIar7  gland,  817 

thoracic,  ilvii,  cxc,  4S7 
rigUt,488 

Tilelline,  859 

Wh«rtoQ\  817 

of  Wolffian  body,  992 
Dactless  gluiils,  ccixvi 
Ducts  of  glsnds,  in  genenl,  ccut 

ot  Bellini,  930 

biliarv,  875 

aberrant,  877 

of  Cnvier,  483 

ejaculflton-,  974 

ralactophorous,  1003 

bepato-ej'stip,  S6g 

of  kidney,  930 

oritivLDi,Si8 

BenuDul,  974 

of  EubliDgual  eland.  81S 

otafteat-Klanda,  ccIxit 
Ductus  ad  nasnm,  710 

artcrinsii!;,  3:7,  32S 
ciusurc  111',  331 

cocblcaris,  761 

ciimuiiiriis  cliolcilocbiis,  S6S 

vcnoiua.  32S,  4  S3 
fdSSil  of,  8G4 
Duoikniini  {Jiii>fh;ii,  twelve  ;  from  bcins 
twelve  fiiiger-lircadtlis  in  lenj;tli), 

839 

devilopnient  of,  S61 

disteelioii  of.  1073 

]iositiuii  of,  S24 
Dura  mater,  562 

di^velopment  of,  581 

slnicliire  ef,  564 
Dynnmoiiictf I-  {furofus,  strcri^^h  ;  /itrpoi', 

a  measure),  235 

Ear,  740 

ikvelopment  of,  7CS 
disseelioii  of,  TO57 
e\ti;rii;i1,  740 

nndiLoiy  ennal  of,  743 
itruoliiio  of,  744 
vessels  .lud  nerves  of,  744 
jiinna  of,  740 

ei»rtilnj:;c  of,  741 
lif;.iinents  of,  742 
niuscica  of,  170,  742 


E&K — CMiiiniad, 

piuDA,  nerres  ot,  743 

Tessels  0^  743 
iotenul,  753.    Set  Labtbinth 

membranotia,  757 
osseous,  753 
Tcsaels  of,  767 
middle,  744.    See  Ttiipaxtm 
boDca  of,  74S 

ligaments  and  mnscles  o^  749 
liaioB  membnue  ol^  751 
vessels  and  nerres  of,  7JI 
Ear-wsi,  744 
Eflerent  nerrea,  cxxxii,  clxii 

resels  of  kidney,  93 1 
^jacolalor.     Ste  MrscL^ 
EjacDlatory  dneta,  974 
Ebatic  cartilage,  luxi,  Ixzxr 
fibres  of  areolar  tissue,  liz 
lamina  of  cornea,  715 
tisane,  Ixiri 

in  arteries,  cUix,  clxz 
Elbow,  bones  of,  79,  81 
ligamenCa  of,  14O 
moTemenls  of,  141 
Electricitj,  manifestation  of  by  muscles, 

cixii 
Elements,  stractnral,  of  human  body,  ir 
Eminence,  frontal,  33 
ilio-pectineal,  96 
jugular,  31 
nasal,  34 
parietal,  32 
supracondyloid,  79 
Eminences  of  bonca,  Ixxiriii 
Eminentia  collalcralti,  544 
papillaris,  746 
jiyr.iniiiiiilis,  754 
Enwli'oii,   a  stimmos  ot    mnscnUr  ac- 
ti<i[i,  e^;xx 
to  nervous  tisane,  cxTcsit 
Emulgont  {<:i»u!gM,  I  milk  or  drain  onl) 

arterieti,  414 
Enamel  mt'mlirnjii',  797 
ort-an,  797 
otteelli,  78s,  7S9 
devdnpnient  of  79S 
Enartliroflis  {ir,  iu  ;  ipfpov,  ajoinl),  ISO 
ENcr.rn.M.oN  (^i-,  in  ;  m^nAi),  Ibe  lica.!), 
,513 
bloo'i-yessels  of.  363,  370,  54S,  567 
development  of,  575 
prey  matter  of,  519.  527.  559 
lUteriiJil  stniotuie  of,  526,  555 
membranes  of,  562 

development  of,  581 
primary  divisiona  of,  513 
spccili''  gravity  of,  574 
weight  of,  56S 
parta  of,  571 
End-bull)!;  of  nerves,  eli,  ecvi 
Endocardium  {/ySor,  nitliin  ;  icapjia,  the 

lieart),  304 
Endolympli      \{ySor,     within ;     hjiaphu, 
water),  757 


INDEX. 


I10S 


Eudostcum    (iySor,    within ;    Jrrtof,    ft 

bono),  c 
Gimform  (au/j,  it  sward ;  forma,  shape) 

cartitage,  33 
Epenc«pliit1on  (Jn,  on  ;    iymlHAer,  tbp 

braiu),  577 
Ependyma  (i-wi,  on ;  Muixa,  clothing),  543 
EphippiiitQ  (j^inriai>,  a  saddle),  39 
Epicondylo  (in,  on  ;  coadijU),  79 
Epicranial  {i*t,  on  ;   Kpatvir,  the  sknll) 

mitacles,  169 
Gpideimts  (^n,  on ;  >(p>ui,  the  skiii),  lii, 

cei 
Epididymis  (i»i,  on  ;  Si>u>ut,  a  testicle), 

canal  of,  971 
dcTelopmeot  of,  999 
Epigaatric  {iri,  on  ;  -rtumip,  the  etomach) 
artery.    See  Aktehv 
region,  824 

contents  of,  826 
Epiglottis  (/ti,  on  ;  gloUia),  908 
tabercio  or  cushion  of,  91 1 
Epihval  (^1,  on ;  hyoid  bone)  bono,  133 
Epiptvysis  ( JTi,  on  1  pum,  I  grow),  Ixxxviii 
Epiphyses,  formation  of,  cxii 
Epiploical  (ejnploon,   a  name  Bometiuies 
given  to  the  onientom,  froin  hi- 
i-Ang,  1  sail,  or  float  on)  appen- 
dices, S30 
Episternal  {iwi,  on ;  artfrw,  tho  breast) 

nodules,  24 
Epithelibm  Uw<,  on  ;  SoUii,  I  grow)  in 
gencrnl,  lii 
of  air-passoKos,  lix,  900 
alveuli  oflunas,  900 
arachnoid,  566 
arleriea,  clxir 
bile- ducts,  877 
liron chill,  900 
capillaries,  cIxXTii 
capsules    of   Malpigliinn    bodica, 

choroid,  718 
ciliated,  Iviii 
columnar,  Ivi 
of  conjiiDCtira,  708 

coruca,  715,  716 

crypta  of  Liiiberkahn,  846 

duets  of  glands,  Ivii,  Iviii,  ccxkv 

endocardium,  304 

Eustachian  tnbe,  7G1 

eye-ball,  liv 

Fallonian  tube,  992 
flattened,  liii 

farrowcil  and  spinons  cells  of,  Iv 
of  gnlactophoroua  dncts,  1004 

gall-bladder,  Ivii,  878 

glomeruli  of  kidney,  932 
glandular,  Iviii 
of  intestines,  hii 
targe,  856 

iris,  719 

InbTrinth,  757 

lachrymal  sac  and  dnct,  710 


Epitr  Ei,[  UM — eontimied, 
lameltar,  11  ii 
of  larynx,  918 

lymphatics,  cliiiiv 

Meibomian  glands,  707 

memhranous  Uhyrintii,  758 

month,  liv 

mucous  membranes,  Ivii,  cxcvii 

nasalfossie,  775 
nervo- filaments  in,  clvi 
nnlrition  of,  xxv 
of  cesophagus,  liv,  823 

palate,  813 

parotid  duct,  816 
pavement,  liii 
of  pericardinm,  liii 

peritonmnm,  liii 

pharynx,  821 

plenra,  liii 

prostatic  gland  and  dacts,  954 
scaly,  liii 
of  seminiferous  tubes,  971 

serous  membranes,  liii,  cxcii 
spheroidal,  Iviii 
of  stomach,  Ivii,  837 
stratified,  liv 

of  synovial  membranes,  cxciv 
tabular,  liii 
tcssolatcd,  liii 
of  throat,  liv 

tongue,  liv,  SoS 

trabeculipof  corpora  eavornoaa,  957 

trachea,  892 
trmsitional,  Iviii 
of  tubnli  of  stomach,  837 

tympanum,  751 

ureters,  943 

urethra,  liv,  Ivii,  9G2 

urinary  bladder,  95 1 

ariDifcrous  tubules,  930 

uterus,  liv,  Ui,  985 

vagina,  liv,  982 

vas  deferens,  972 

vascular  system,  liii 

veins,  cclxxiii 

ventricles  of  brain,  543 

vosicuin;  semlnales,  974 

villi  of  intestine,  844 

vulva,  liv,  978 
Eiutrochlea  (V»i,  on  ;  Iroehlea),  79 
Ei)uivocat  colt-generation,  x\x 
Ebbctiie  TiasuE,  general  characters  of, 

dxxx 
of  penis,  955 

vulva,  979 
Erector.    Sea  Mumclks 
Ergot  (Fr.  a  spur),  S44 
Ethmoid  (J^fwt,  a  sieve  ;  *tSot,   shape) 

bono,  42 
development  of,  69 
Euatarhian  canal,  38,  59 
tube,  59,  747 
valve  309 

development  of,  325 
Escito-motory  movements,  cxxxii 
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EscTstion,  ceziz 

Ez^ntion,  phjiiolog;  o^  148 

Extonaion,  izo 

of  wriit,  318 
Eztciuor.     Ste  HuULU 
EstiemitLai.     Su  Lihbb 
Ey^Tos 

ftppendagM  to,  705 
■queans  anmoaT  if,  737 
bail  or  {^bo  of,  710 
cliuaban  of,  737 
cUiaiT  miucle,  7*1 
citcnlAr  siniu,  ^^t 
coati  of,  eztenud,  711 

middle,  716 
derelopmont  o^  737 
lacbiyDial  apparatiu,  709 
leiLB  of,  733 

liguuentum  pectliutDm,  721 
membniiee,  711 
of  Bmck,  717 
of  c>i>fnil«  of  lens,  733 
choroid,  716 
coitjuDctiTa,  708 
cornea,  714 

of  Demouts  or  Deaeeuet,  715 
hyaloid,  731 
iris,  718 

JacolJ'B,  716 

pigment,  718,  719 

pupillary,  721 

ratioa,  715 

BnyatL's,  717 

Bclerotic,  711 
muscles  movuig  the^  179 
nerve  of    See  Nervi;  Optic;  and 

Betina 
refractiug  media  of,  711 
shape  and  size  of,  71I 
vessels  and  nerves  of,  721 
vitreous  boJy  of,  73I 
Eyelashes,  707 
Kyelids,  705 

CHrtilages  of,  706 
con.iunctivii  of,  708 
deTelopment  of,  739 
fissure  of,  705 
elands  of,  707 
ligaments  of,  707 
muscles  of,  171 
stnicturc  of,  706 
Eyo-leoth,  782 

Face,  bones  of,  44 

dissection  of,  1054 

formation  of,  66 

muscles  of,  173,  174 

veins  of,  455 
Facial  angle,  73 

artery,  349 

neiTcs,  587,  589,  610 
Faisceaux    innomiues    (Fr.    anonymous 

fascicles),  518 
Falciform  (/iiLi;,asicklc or  scythe  ;/omM, 
shape)  process,  1032 


Vtlbidsn  tnbu,  991 

derelopmetit  of,  997 

poeitiono^  825 
Fallopiits,  aquMoet  a(  38 

Eiatni  Id,  38,  61 

ligament  o^  349 
False  membnn%  ezeiU 

pelvis,  97 

ribs,  a* 
Fals  cerebelU,  534 

oetebti,  533 
Fang  of  tootfa,  780 
Fascia,  (a  band),  Izxir,  168 

abdominal,  257 

knal,  360 

of  am,  329 

mUUtt,  330 

oeiriciJ,  dosj^  197 
snperfieul,  196 

of  Collee,  359 

cremastfflic,  153,  965 

cribrifoint,  393,  103 1 

deep,  168 

dentatA  <dentated  baud),  54S 

dort^  i^ 

of  foot,  396 

of  tore-ann,  330 
band,  331 
head  and  neck,  196 

iliac,  aS9 

iDfundibulifonn,  358,  965 

intercolnmnar,  3«o^  965,  loao 

laU  (broad  fascia),  292,  1032 

of  leg,  395 

lower  limb,  292 

lumbar,  340 

masseteric,  197 

obturator,  261 

palmar,  231 

parotid,  197 

of  tMetoral  region,  229 

pelvic,  260 
'.  ]>criuca],  deep,  260,  1040 

I  superficial,  359,  1039 

plantar,  296 
I  prevertclinil,  198 

!  propria,  fcraond,  1035 

iiigiiinal,  965 
\  recto-vcstcal,  260 

:  spcrmatiu,  965,  lOZO 

subpubic,  1040 
I  supcrficiRl  orsnbculnneaas,  l63 

I  of  groin,  lOlS,  1031 

j  temporal,  197 

transrei'salis,  35S,  I032 
I  of  upper  limb,  239 

I   Fascicle  {j'sKicuIii*,  (Um.  from  Jktnt,  a 
1  bundle),  round,  i;i9 

'   Fasciculi  graciles  (slender  fascicles),  516, 
I  518 

tervtes  (round  fascicles),  517,  51S, 

521 
of  muscle,  cxvii 
Fssciculus  cuneatua   (wedge-shaped  &*- 
cicle  or  bundle),  516 
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Fasicicaliu— wnfmued. 

oliTary,  516,  519,  511,  577 

imcinatUB  (hook-sbftped  fsscicle),  558 
Fat,  Lev 

cells,  liTi 

chemical  coxaposition  of,  Ixfii 

developioont  of,  Ixviii 

distribution  of,  liv 

tues  0^  Izviii 
Fatty  matters,  vi 

of  blood,  xl 
FancM  (the  throat),  779 

isthmoa  of,  190 

pillars  of,  1 89 
Femoral  (feinur,  tlie  thigh)  arch,  1031 
deep,  258,  1033 

arterj'.    Su  Artbet 

canat  293,  1034 

hernia.     See  Uerma 

region,  anterior,  mosctei  of,  273 
posterior,  muscles  of,  270 

ring,  1033 

vessels,  sheath  of,  1033 
Femur,  100 

compared  with  bnraerns,  116 

osaiflcatioD  of.  III,  112 
Feneatm  (a  window  or  opening)  ovalis, 

745 
rotunda,  706 
Feneatrated    (perforated)    membrane   of 

arteries,  cliix 
Ferrein,  pyramids  of,  929 
Fibra  priroitiva  (primitivo  bandt,  cxuri 
Fibne  arciformes,  517 
Fibres,  axial,  of  nerre- tubes,  cxxxvi 
of  ccrobellnm,  527 
of  cerebrum,  555 
of  Corti,  764 
dental,  787 

of  lamellie  of  bone,  icr 
of  medulla  obloii|^ta,  518 
Uilllerian,  in  retina,  728 
of  muscle,  cxrii 

Btructaro  of,  cxviii 
branched,  cxxi 
of  nerve-tissQc.    See  Nekvx-vibbzs 
nuclear,  Ixxi 

of  roots  of  spinal  nerves,  511 
Fibre-cells  of  involuntary  muscls,  cxxiv 

in  small  vessels,  clxxvLii 
Fibril  (dim.  of  fibra,  a  fibre)  of  muscle, 

cxviii 
Fibrillation  of  areolar  tisane,  Ixxii 
Fibrin  {fibra,  a  fibre),  TJ 

of  blood,  Kvii,  xxxii,  zxxvii 

origin  of,  xxxviii 
of  chyle,  xlix 
Fibrinogen  [fibrin;  ftvyatt,  I  produce), 

xxxix 
FibrinogenouB  [fibrin  ;  yirrau,  I  produce) 

aubstauce,  xxxiK 
Fibrinoplastic  [fibrin;  tXaaim,  I  form) 

substance,  xxxii 
Fibrinoplaatin  {fibrin;  wKaaaa,  I  form), 
xixix 


Fibro-cartilage,  lixivi 

intervertebral,  121 

of  knee,  155 

of  lower  jaw,  133 

pubic,  149 

radio-ulnar,  138 

■capnlo-claviculor,  135 

stemo-clavicular,  134 
Fibro-serous  membrane,  cicii 
Fibrous  cone,  556 

structure  of  heart,  316 

tissue,  Ixxiv 
Fibro-vBscuIar  layer  of  corinm,  cciii 

mucous  membrane,  cicvii 
Fibula  (a  brace,  a  clasp),  105 

ligaments  of,  158 

ossification  of.  III,  115 
Fila  acoustica,  757 
Filamentons  tisane,  liii 
Filaments  of  areolar  tissue,  Ixxi 

of  fibrous  tissue,  Ixxv 

spermatic,  976 
Filiform  pspilhe  of  tongue,  807 
Fillet,  S19,  5S7 

of  corpus  oollosum,  $57 
Filum  terminale  of  spinal  card,  S02,  505 
Fimbria  (fringes)  of  Fallopian  tube,  991 
Fimbriated  (fringed)  extremity  of  FaUo- 

piaa  tube,  991 
Fingers,  hones  of,  87 

development  of,  90,  93 

fascia  of,  222 

muscles  of,  217 
Fissiparona  [findo,  I  cleave ;  pan'*,  I  pro- 
duce) propogstion  of  cells,  xvii 
Fissura  palpebrarum,  705 
Fissure,  calcarine,  536 

of  cerebellum,  523 

of  cerehrum,  longitudinal,  530 
convolution  of,  533 
internal  perpendicular,  536 
transverse,  547 
vertical,  534 

of  ductus  venosus,  864 

of  Closer,  36,  37 

of  hippocampi,  533 

incisor,  69 

of  kidnap,  927 

longitudmal,  of  liver,  864 

occipital,  536 

portal,  S64 

pterjgo- maxillary,  57 

of  Rolando,  533 

sphenoidal,  41,  57,  61 

position  of  nerves  in,  594 

Sylvian,  530,  53S 

convolution  of,  532 
development  of,  5S1 

transverse,  of  liver,  864 

umbilical,  864 

of  vena  cava,  864 
Fissures  of  liver,  864 

of  medulla  oblongata,  514 

of  Sautorini,  742 

of  spinal  cord,  506 
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Flat  bones,  Ixxirlii 

Flattened  epithelinm,  liii 

Fleah,  cliemical  compiuitioD  of,  xizjii 

Flexor,     See  SIvscLEX 

Flexure,  banatio,  of  colon,  853 

«i^oid,  of  colon,  854 
jKisitiou  of,  B15 

sjilcnic,  of  colon,  854 
Floating  ribs,  26 
Flocculus  (dim,  of  Jioetui,  a  look  o(  wool), 

5^  577 
Fluid,  oereljro- spinal,  566 
prostatic,  954 
of  Bcrous  carities,  cxciii 
Fictus,  circulation  in,  318 
lens  in  the,  735 
peculiarities  of  heart  in,  327 
liver  in,  879 
langa  in,  904 
Folds,  aryttEno-epiglottidenn,  910 
glosao-opi^otttc,  805 
recto- uterine,  9S6 
recto- vesical,  947 
Tesi co-uterine,  cSfi 
Follicle  (fotliculua,  dim.  oi/oUw,  a  b*g), 
ccxxii 
of  hair,  ccix 

muscular  fibres  of,  coxi 
Fulliclea,  closed,  of  inteatinea,  856 
lenticular,  of  stomach,  837 
of  teeth,  793 
FoUienkr  stage  of  deveiopmsiit  of  teeth, 

793 
Fontanelles  (fans,  a  fountain),  67 
Foot,  articulations  of,  160 
bones  of,  106 

coinpnrcl  irlth  liatid,  115 

ossilication  of,  110,  115 
iliseection  of.  1082,  10S4,  10S5 
fascia  of,  296 
muscles  of,  279 
nerves  of,  68 j,  684 
vessels  of,  440,  450 
Fiiraiiicn  {Joro,  I  pierce),  carotid,  37,  59 
cs'cuiii  of  fioiitnl  bone,  35,  61 

of  nmlulln  oblongata,  514 

of  tuiigiic,  805 
commune  iiutiTius  of  hmin,  546 
dental,  lureriur.  52 
incisor,  44,  45 
infraorbilai,  45,  56 
■jiiKiilnr,  59 
labial,  51 
lacemm  aiitorius  \v\s\r,  craiiii,  59 

jugiilflic,  31 

oibit.ilr',  4T,  57 

posteiius  basis  crnuii,  38,  59,  61 
raBgnum,  29,  Gi 
iniistoid,  37 
mental,  51,  56 
of  Moni-o,  546 
obturator,  93,  96 
oecipitiil,  29,  61 
optic,  41,  (11 
""-'e  of  sjiheQoid,  42,  59,  61 


Fonimen— emtifaied. 

ovale 'of  heart,  315,  318 
closure  of,  33 1 
vestige  of,  309,  31a 
of  pelvis,  93,  96 

parietal,  32 

rotundum,  4a,  57,  61 

sacro- sciatic,  great  and  nualt,  I49 

Bpheno-peltttine,  48,  58,  63 

spinosam,  42,  59,  61 

stylo-mastoid,  37 

supraorbital,  34,  56,  S7 

suprnscapnlar,  76 

thyroid,  93,  96 

of  a  vertebra,  S 

ofWinalow,  827  _ 
Foramina  of  right  auricle,  308 

condyloid,  anterior,  31 
posterior,  31 

of  diaphragm,  246 

of  ethmoid  bone,  43,  61 

intervertebral,  5 

malnr,  49,  56,  57 

of  nasal  cavities,  61 

orbit&l,  anterior  and  posterior,  34, 57 

palatine,    anterior    and    posterior, 

45.  59 
small,  47,  59 

sacral,  anterior,  Ji 
{lostenor,  II 

of  Scarpa,  45 

of  Stenson,  45 

Thebesii,  309 
Force,  nervous,  clxlii 
Forces,  vital,  vii 
Fore-arm,  aponeurosis  of,  230 

articulations  of,  13S 

bones  of,  80 

comiiared  n  ith  foot,  115 

de\'clopiueiit  of,  90 

(lissection  of,  1065 

muscles  of.  215,  2 1 S 

iinvves  of,  648,  6S5 

vessels  of,  3S9,  395 
Fm-eskin,  955 
Foim  of  pelvis,  varieties  in,  loo 

ofsltiill,  varieties  of,  72,  73 

of  vertebral  column,  14 
Fornix  (an  nrch  or  vault),  543,  S45 

bulbs  of,  537 

development  of,  581 

fibres  of,  559 
Fossa  of  nntihcux,  741 

canine,  45,  55 

coronoid,  80 

cystis  fpllcie  (fossa  of  the  gall-blad' 
dell,  S&5 

diKastric,  36 

digital,  101 

ductus  venosi,  864 

of  K.ill-bladder,  S65 

glenoid,  36,  57 

guttural.  59 

of  helix,  741 

iline,  95 
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FoaBA~eoiUiutud, 

inciaor  ot  npptt  jtiW,  45,  55 
of  lower  j»w,  51 

infraspmoDS,  74 

innominata,  741 

intercondjloiii,  102 

ischio' rectal,  2£i,  1043 

jugular,  37 

lachrymu,  34 

niyrtiform,  45 

naTicnlar,  41 

naricoltuis  of  urethra,  96: 
vnlva,  977 

olecranon,  80 

ovalis  ofliGBrt,  309 

of  antihclix  of  ear,  741 

pituitary,  39 

pterygoid,  41 

recto -vesical,  S25 

soaphoijcit  (boat-aliaped  foasa),  741 

sph en o-m axillary,  57 

suliscapalar,  74 

trnpraapiuous,  74 

temporal,  57 

triangularis,  74 1 

trochanteric,  loi 

of  Tena  cava,  B64 

zygomatic,  57 
FoBBte,  inguinoj,  of  peritonenm,  1024 

of  liver,  864 

nasnl,  61,  773 

occipital,  atiperiorand  inferior,  31 

of  akull,  internal,  6t 
FouKhette  (a  fork),  977 
Fovea  (a  pit  or  depression)  centralis,  726 

hemielliptica,  754 

hamispherics,  7J4 

ovalia,  309 

trochlcaris,  34 
Fovea  glnndularos,  33 
Foveola  (dim.   of  fovea,  a  pit)  of  rcRol 

papillie,  930 
Foville  B  claaaificatiOQ  of  cerebral  convo- 
lations,  534 

researches  on  Gbres   of   cerebrani, 
j88 
Fnena  (pi.  of  frienum,  a  bridle)  of  ileo- 
ca.'cnl  valve,  853 

of  lips,  779 

synovial,  crov 
Fntnula,  glosso-epiglottic,  805 

of  lips.     Set  FrseDB 
FrffiQulnta  (dim.  of  /rtmum,   a  bridle) 
cerebri,  554 

pudendi,  977 
FneDum  epiglottidia,  S05 

liiigucc,  805 

of  prepuce,  955 
Free  riba,  z6 

Frontal  (fnma,  the  forehead)  bone,  33 
ossification  of,  67,  70 

lobe  of  cerebrum,  535 

processes  in  embryo,  65 

ainua,  34,  64 

Stttut*,  55,  67 


Frou  to-parietal  sntnre,  S4 
Fandna    (the   bottom  Of  any  tUng)   of 
bladder,  inferior,  944,  9^ 
BUperior,  945 
of  gall-bladder,  &8 
stomach,  S3 1 
uterus,  983 
FuDgiform  ifun^fia,  a  tanahrooffl ;  forma, 

shape)  papilla  of  tongue,  &17 
Funiculus  (dim.  of  ^km,  a  cord)  of  nerve, 

wliv 
FnrcuU  (dim,  of  funa,  a  fork),  14 
Farrowed  haod,  515 

cells  of  epithehnm,  Iv 
Furrows  of  heart,  303 


I  Qabrtser,  cAuals  of,  99*,  998 

!  Galactophorona   (toAa,   millt ;    ^p",    I 

J  carry)  ducts,  1003 

{   finll-bladder,  868 

'■  development  of,  879 

structure  of,  878 
!  varietiaB  of,  868 

Gakolia.  General  Anatomy  of,   cxxxii, 
cxli 
,  atmctnre  of|  czlii 

connection  of  nerve-fibrea  with,  cxlii 
I  of  auditory  nerve,  cilii 

I  of  cardiac  nerves,  699 

cranial,  688 

of  gloaso-pharyngeal  nerve,  616 

lambar,  696 

lymphatic,  clixxvi 
I  mesaraic,  703 

of  pDeuTUO-gastric  nerve,  618 

BBcral,  696 
I  semilunar,  699 

\  of  spinal  nervea,  630 

',  sympathetic  nerves,  clviii,  686 

I  thoracic,  693 

I  of  nerves  of  tongae,  613 

'  Taacular  plexuses,  692 

I  Oangliated  cord,  sympathetic,  686 
I  cervical  part,  688 

I  lumbar  part,  696 

sacral  part,  696 

thoracic  part,  693 
I  Oasolios,  Arnold's,  608 
I  Bochdalek's,  6oz 

I  cervical,  lower,  693 

I  middle,  692 

npper,  688 

ciliare,  599 

diaplira^atic,  699 

on  facial  nerve,  611 

of  fifth  pair,  or  Oasserian,  596 

geniculate,  611 

impar,  697 

intercaroticum,  693 

jugular,  616 

lenticular,  599 

Meckel's,  603 

ophthalmic,  599 

otic,  608,  IOS7 
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G  A  sauov—eoniinued, 
petrous,  616 
Bemilunare  (syn.  of  the  ophthalmic 

or  lenticular  ganglion),  599 
aplicno-jislBtine,  603,  1057 
Bplaiichaico-SDprarenale,  699 
GiibinRxlUaiy,  609 
thyroid,  692 
of  Wrisberi,  698 
Ganglion -);labuTe3,  CXXTIX 

connection  of  nerves  with,  cilii 
Qimglionic  corpuscle!!,  cxxxii 

nerves,  cxxxiii,  clviii 
Gosserian  ganglion,  596 
Gastric  (vbitti))!,    the    Btomach)   arteiy, 
409 
norve,  6*3 
Gastrocnemius  (yaarrip,  the  belly ;  itnifni, 

the  legl  muscle,  283 
Gastro-colic  (ruimip,  tlie  stomach  ;  urnXor, 

the  colon)  omentum,  829 
Gnstro-dtiodenal  {^ao-Ttip,   the  stomach ; 

duodenum)  arCetf,  40S 
Gastro-epiploio   {yaimip,    the    stomach ; 
tpiptoon,   the  omentum)  arturies, 
408,  410 
Qastro-hepatic    (lamtif,    the   stomach ; 

jjFop,  the  liver)  omentum,  827 
Oastro-plirenic    (yaaTiif,   the    stomach  ; 

fpqc,   the    diaphragm)   ligament, 
29 
Gaatro -pulmonary  (yaa-riip,  the  stomach  ; 
piihim,  a  tvmg)  mucous  membrane, 
cscvi 
Oastro-splenic    {■Ynimip,    the    stomach  ; 
tr^Kxir,     the     spleen)    Omentum, 
839 
Gelatin,  vi,  Ixsiii,  l\-xviii 
Gelatiuoun  nerve- fibres,  csxxviii 

principK-s,  vi 
riemelliis  (twin)  muscle,  269 
Geiiyrstive  orKau?,  fcmEile,  977 
male,  952 

cicvclo]>iiioHt  of,  995 
Genial  {yfviiin',  the  chin)  tubercles,  185 
Geiiio-hyo-glo'isns    (^evfioP,     thij     chin  ; 

yXoiarra,  Hiu  toiiKue)  niust'le,  185 
(Icnio-liyiii'l  (yti'doi'.   the   cliiii ;    iotiiijt, 

/(;/'ij'nKiii(?)  muscle,  185 
G<::iital  lorl,  99(> 

nerve  coi|niseles,  eli 
orji^itis,  ili-:sectioii  of,  1072,  1076 
Geiiifo-erfiral  TU'rvc,  660 
tJinito-uriiiary  iiiucuu;  niembraae,  cxcvi 

muscltit,  2OJ 
Genu  (a  kneel  of  tlie  corpus  callosum,  542 
Germinal  matter,  xsiv 
inein'irarie,  15 
spot,  .v;',  990 
vesicle,  sv,  990 
Gestatioiil^'H^,,  I  Ij.^nr  or  currj-),  elinn;;p3 

in  uleriis  (Iillui,^.  9S7 
Ginjljf'riiat'a  li^unciit,  250,  1031 
Giiiijiviu  iKiiini),  780 
Giuj-lyniaa  [ytyy\uiiii^,  n  hinge),  120 


Oirald^,  organ  oT,  973,  looi 

Glabella  (dim.  of  gu^ra,  fem.  of  glidier, 

smooth),  34 
Glands  iglant,    an    acorn),    Secre^Dg, 
General  Anatomy  of,  ccxviii 

acini  of,  ccxxir 

agminated,  co 

compound,  ccixii 

conglobate,  cc 

conglomerate,  ccuir 

crypts,  ccixxii 

ducts  of,  ccirr 

BUTelope  of,  ccixv 

follicles  of,  ccxxii 

follicular,  co 

formation  of,  cciii 

forms  of,  ccixii 

Iscunfe  of,  ccixii 

lobules  of,  ccxiii 

lymphatics  ot  cciiiv 

of  mucous  membrane,  cc 

multilocnlnr  erypts,  ccixii 

nerves  of,  coixt 

racemose,  ocxiii 

reservoirs  of,  ccisr 

saccular,  ccxxii 

simple,  ccxiit 

solitary,  cc 

tubstancfl  of,  coixv 

tubular  compound,  ccxxir 
simple,  cc 

vessels  of,  ccuv 
Gliuds,   <tuctles9.   General  Anatomy  of, 
ccxxvi 

enumeration  of,  ceiivi 

striirturo  of,  ccxivi 

varieties  of,  ccuvi 
GLAsn.  or  Glands,  antiprostalio,  963 

arytenoid,  919 

of'Dartholin,  978 

of  bile -J  nets,  877 

B runner's.  849 

huccnl,  7S0 

ciTumiiious,  744 

coccygeal,  697 

Cowpcr's,  963,   lool 

dental,  80a 

of  nnvemey,  978 

cpigluttiilean.  919 

gastric  leiitienlflr,  837 
tubular,  836 

kidney,  926.     See  KtiiNEV 

labial.  779 

lai'hryniul,  709 

of  large  intestine,  856 

latyngeal,  918 

of  laryiiRe  il  punches,  913 
l.itlr<!,  963 
liver.  S62,      Set  IjVF.R 

mammary,  1002 

Meibiimiau,  707 

molar,  780 

of  inueons  membrane,  cc 

of  noip,  775 

o.'sopliagcat,  S23 
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QuNO,  or  Glakdh — amlinued. 

palatine,  813 

pancreas,  SSi.     See  Pakcrkab 

parotid,  814,     See  Parotid 

peptic,  837 

of  FEjer,  841,  846 

of  pharTiix,  B20 

pineal,  552,  579 

pituitary,  539 

of  prepuce,  955 

proatatfl,  952.     Set  Pkostate 
anterior,  963 

saliTacy,  814 

sebaceous,  ccxvii 

of  flkin,  ccXT 
Kinatl  ioteitine,  845 

solitaiy,  cc,  849 

anblingiial,  St; 

submaxillar]',  S16 

fludoriferoua,  ccxvi 

auprareoAl,  939 

thymus,  923.     See  TuTUva 

thyroid,  920.     See  Thyboid 

of  tongue,  805,  809 

tracheal,  892 

of  Tyson,  955 
urethni,  962 

uterine,  985 

Wolffian  (fcetal),  991 
Olaniw,  Ltmphatic,  General  Anatomy 
of.  clixxTt 

Descriptive  Anatomy,  486 

ajullary,  497 

bronchial,  495 

cardiac,  495 

ceiricnl,  499 

iliac,  490,  491 

in^nal,  4S9 

interccetal,  495 

lumbar,  491 

medinstiun!,  49S 

mesenteric,  491 

(esophaseal,  495 

popliteal,  489 

sacrai,  491 

of  thorar,  495 
Glandula  iotercorotica,  691 

socia  parotidis,  81; 
Glaadube  Facchioni,  567 

cerumiuosoa,  744 

solitarife  of  the  inteatiae,  849 
Okns  (an  acorn)  clitoridis,  977 

penis,  9SS 
Olaser,  fissure  of,  36,  37 
Glenoid    {■ykv^    a    ahallov   pit   of    a 
bone ;  tlSai,  shape)  cari^  of  sca- 
pula, 76 

fossa  of  temporal  bone,  36,  57 

ligament,  137 
Qliason'a  capsule,  867,  870 
Globulin,  xiiiv,  zxxii 

action  of,  in  coagulation,  xlvi 

characters  of,  zxzv 
Globus  miyoi  and  niiuoT  of  tho  epidi- 
ilymis,  968 


Glomemlua  {dim.   of  glataui,  a  clue  of 

thread)  of  kidney,  931 
Olosso-epiglottic  {yxttava,    tbe   tongne ; 

epiglottis)  folds  or  frtenula,  805 
Gloaso-pharyngeal  [yKtmia,  the  tongue  ; 
(»Vuyf,  the  pharyni)  nerre, 
S'?,  5^  61s 
ganglia  of,  616 
Glottis  (7AarTTit,  a  tongue),  911 
Olatffius  (yAain-ot,    Uie    buttock).       See 

UtrscLES 
Gluteal  artery,  429 
muscles,  26iS 
nerve,  667,  673 
Glycogen  (yXwrei,  sweet ;  ytrnu,  I  pro- 
duce), Ti 
Goll,  bands  of,  535 
Gomphosis  {yoii^t,  a  nail),  1 19 
Graafian  vesicles,  989 
Gracilis  (slender)  muscle,  276 
Graham's  researches  on  dialysis,  Ti 
Granular  layer  of  dentine,  789 

of  retina,  717 
Granules  (i/ranujn,  agraic),  elementary,  ir 
in  blood,  ixxii,  xliii 
in  nerre -substance,  cxI 
in  muscular  fibre,  cui 
Qmtiolet'a  classification  of  cerebral  con- 

Tolalions,  535 
Grey  matter  of  cercSellum,  517 
ofcei-ebnim,  559 
medulla  oblongata,  519 
pons  Varolii,  511 
spinal  cord,  509 
Gristle,  IxxK 
Groin,  anatomy  of,  1018 
Groove,  bicipital,  78 
dental,  791 

for  Eustachian  tube,  59 
lachrymal,  46 
musculo-spiral,  79 
mylo-hyoid,  52 
occipital,  37 
scapular,  76 
Growth,  XXV 
Oubemaculum  {guhtmo,  I  steer  or  guide) 

testis,  1000 
OtiUet,  821 
Gums,  78a 
Gustatory  (gasio,  I  taste)  cells,  clvi 

nerves,  606 
Guttnral  {guitar,  the  throat)  fossa,  59 
Gyri  (7«pai,  a  ringt  of  brain,  531 

operti  (covered,  convolutions),  532 
Gyrus    fornicatus   (arched    convolution), 

532.  557 
hippocaiiipi  (convolution  of  tho  hip- 
pocampus), 533 


H&BEHULA  perforata  (perforated  strip), 

763 

tecta  vel  arcuata  (covered  or  arched 
Btripl,  763 
HkowI  (wfu,  blood)  spine,  23 
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Hmiapoietic  {ti/ia,  Uood ;  «vimi,  I  nuke) 

fonction  of  liTer,  li 
HKiiMpoph;iis  {of/w,  blood  ;  apophyti*), 

HEEmBtin  (alfio,  blood),  xxiir 

Hsmato^obnlin,  xxiiv 

HKDiatoidiQ    (Jutmatin ;    cSst,   shape), 

sxxri 
Haemin  (oW  blood),  iixvi 
Hnmorrhradal  (olfui,  blood  ;  ^  I  flow) 
artery.     Set  Astebt. 

nervea.     8t€  Nebvm. 
Hain,  ccriil 

chemical  natare  of,  ccxr 

cuticle  of,  ccriii 

deTetopment  of,  cciii 

diftribatioQ  o^  ccxiv 

ending  of  nerre-fibrea  in,  dr 

folliclea  of,  cctz 

fpronth  of,  cczi 

medoUi  or  pith  of,  coviii 

muacnlar  librea  o(  ccii 

Kprodactioii  of,  cciiv 

root  of,  ccix 

atem  at,  ccviii 
HalituB  (breath)  of  b1oo<I,  xUv 
Hamstring  moscleH,  270 
Haronlar  ,proc«8B    of    sphenoid    Iwue, 

41 
Hamolna  (dim.  aihamiu,  a  hook)  of  coch- 
lea, 756 
lachryiaalin,  50 
Hand,  bonea  of,  SiS 

compared  with  foot,  115 
distcction  of,  1065 
fasciv  of,  231 
ligaineiils  of,  141 
muiickx  of,  225 
iLtrvpi  of,  649,  651 
ossification  of,  90,  93 
vi^asplsof,  391,  393,  397.  400 
Harmoiiia  (i^/ufu,  I  tit  togetlioj,  ivj 
Haundi,  93 
Uaveruiiin  i]aiirilH,  xci 

S]>ace3,  xciii 
Head,  bones  of,  29 
disscctiou  of,  1048 
iiinsiles  of,  196 
Teiiia  of,  455 
of  i»  bone,  ixxxviii 
Heakt,  297 

npex  of,  302 
artciics  of,  321,  338 
atria  of,  304 

auricles  of,  302.  303,  304 
enpticily  of,  322 
development  of,  323 
fibres  of,  317 
luff,  311 
light,  308 
Roptnm  of,  309 
position  of,  315 
auricula  or  auricular  appcodngos  of, 

30* 
bone  of,  316 


Heabt — eonfrnwd. 

cavities  ol^  div,  304 

chords  tendinea:  tX,  305,  306,  307, 

310 
commQs  catnes  of,  305,  313 
covering  ot,  300 
developmcDt  of,  313 
disaaction  of,  lo&j 
sndocardinm  of;  304 
eitemal  form  of,  301 
fibrooa  rings  of|  316 

structure  i)(  316 
fietal,  323 
fonunina    ot      5m   Fwamen,    atul 

Foramina 
form  of,  303 
fossa  ovalis  of,  309 
furrow,  auricnlo-Tentricnlar,  y>i 

longitudinal,  303 
lining  membrane  o!,  304 
lymphatics  of,  497 
muscular  fibres  of,  cxxri,  317 
muscnli  pspiUares  0^  305,  307, 310^ 

3'3 

pectinati  of,  304,  312 
nerves  of,  321 
orifices  0^  aortic,  313 

aurioulo-veutiiaUw,  left,  312 
.  "ght>  308 

positions  0^  315 

pulmonsiy,  310 

size  o^  322 

of  TSUfe  cava,  308 
portion  of,  in  the  cheat,  397,  30Z, 

3>3 

relntioD  to  surrounding  parts,  297 
Bcptuni,  auricular,  309 
fibres  of,  320 
ventrieuhir,  310 
serous  coat,  enterufll,  300 
sinus,  coronary,  310 
venosus,  304 
tizc  of,  321 
structure  of,  316 

vnlves  of,  auricnio- ventricular,  305 
left.  3 '3 
riffht,  310 
EustachinD.  309,  325 
mitral  or  bicuspid,  313 
sigmoid  or  semilunar,  307 
left,  313 

righl,  310 
ThcbcsiaD,  310 
tricuspid,  310 
veins  of,  32r,  482 
ventricles,  in  general,  301,  305 
fibres  of,  318 
septum  of,  310 
ventricle  of,  left,  312 

capacity  of,  322 
iralla  of,  312 
right,  310 

capacity  of,  322 
n-alls  of,  310 
weight  of,  321 


^^^^^^V                               ^^^P           nil         1 

HesTttj  lymiibatic,  cxu 

HippDcampas  (tnanvtiati  from  hmt,  u 

Heel,  107 

linne.    uid    mnwrti,    X    bind,   a 

Heliuitiu  (lKi(,  n  h^jjral)  iil'turirs,  95S 

coiled  se*  niiiuial)  lunjur,  544,  5S1 

HeUcotrenia  {i\i(,  a  apiru! ;  rprina,  a  hole), 

_    minor,  544,  581 

755 

Hlppiiric  (iTnor,   H  liotsi;  ;    oipar,  urino) 

Helii  {lKi(,  a  sjural),  741 

acid,  -si,  9J9 

foc»n  of,  741 

Histogcuatic  (Jittoi,  11  tisBuy  ;  ytnef,  I 

niasolps  of,  74a 

produce)  molecules,  xiiv 

j^rocess  of,  742 

Hiadilngy   <Jffioi,   a  tissue ;   ^07*1,  dia- 

Hemupheres,  eurcb4?Uur,  522 

eoOTBC).  ii 

MrelirJ,  529 

Hialoljtic  (Ihtoj.  a  lisHUe  ;  Kuv,   I  dis- 

Hemisjjlicre  vesitle.  580 

Boive)  molecules,  iiiv 

HejMitir;  {Iprap,  tlia  livur)  mien-,  408,  S67, 

Homologies  of  upjicr  imil  lower  limbs,  1 1  j 

871 

of  vertebrip,  z  i 

cells,  873 

Homology  (4>id»,  the  same  ;  Avrei,  pro- 

Juct,  867 

liorticju^,  2 

ncn'e,  701 

Homol)py(i^oi, Ihesuuie;  twtoi, a lypej, a 
Homy  suUlAuce  of  lualli,  792 

vein,  474,  871 

blood  of,  xliii 

Honc-ihoe  kfdncv,  927 

Mipnto-tyHtio  {vra/i,  Uic  liver  j  Ki«rri%.  a 
blaiider)  duels.  86g 

Huf^er,  canal  of.  745 

Hunieru*  (the  shoulder),  78 

Hcruia    Uprei,    a    bmucL),    wngeiiil.il, 

Gomittred  with  femur,  116 
osflificalion  of,  90 

1025 

rcinbral,  snatoiiiy  uf,  loji,  loSo 
coverings  of,  1035 

Humour,  a'|UPuuJT,  737 

Hunter's  canal,  294 

dfspout  uf,  1034 

HuxIoj'b  layer,  eexi 

ilingiionia  of,  103; 

Hyaline  (ioAoi.  glims)  cartiUgi',  Ixxxi 

o(ioi'ntion  Oil,  103G 
inrwiiUi!,  J  036 

coat  of  liuir-folliele,  ccx 

Ifyaloid  {ioXot,  glos^;  tllai,  shape)  lucm- 

inguinal,   dep^i   [uxris   iiivulrcJ    in, 

bmne,  731 
Hydnlida  of  Siorj-iiKui.  968 
Hyilrocelo,  co-ifjulatiou  of  fluid  of,  xuviii 

1071 

diHgntuuii  of,  IDJ9 

diri'i-t  or  iiilpninl,  1017 

Hymen  [iinn;  u  meuibroup),  978 

in  fi'inntc,  1029 

HyoglusHUB  t^iSqi,  hyoid  boiic  ;  YXofva, 

oblinuo  or  exteriinl.  IOI5 
lu  feniuk,  1016 

lonuue}  luuucle,  1S6 
Hyoid  (u,  llio  letter  vpsilon  ;  litoi,  Uiape) 

ojiTiition  liir,  lojo 
{tai'li  concerned  111,  ioiS 

Sione,  53 

development  of.  66,  70,  71 

sac  uf,  1025 

niuades  of,  183.  191 

Hcrutul,  IOIS 

Hypochondriac    (ivu,     under ;     x'"^f<»' 

uni'^uj  aniituni}'  oS  fuie  uuuvctned 
in,  1018 

CMiiliigv)  repous,  8x4 
contents  of,  S16 

uujbiiicHl.  caase  of.  S61 

Hjpogajtiic  lire,    under;   laotijf,    tin- 

ccntro-iDguinid,  1037 

atomaiili)  artery.  31S,  410 

llessi'lbacli,  Irinti^lD  of,  1017.  1019 

nerve,  660 

Hiatus  (oil   oponiiig,   from  hia,  v.  u,,   1 

region,  824 

oiwn)  norticus,  346 
Ffll  opii,  38,  61 

conttDts  of,  E26 

Hypoglossal   (faro,    under ;   fAwKra,    the 

iutcroiiwuA,  t-^a 

tongue)  nen-c,  519.  5*7.  5*9.  S*^ 
Hypophysis  iiV»o,  iiuJeri  ^™,  I  grow) 

Hieliniore,  aiiliiim  of,  46 

ililiia  (or  hiliim,  the  niiirk  or  vcui'  on  a. 

cerubri,  539 

bi'flij)  of  kidney,  917,  928 

]Iypospadins  (vrs,  under;  vram,  I  draw 

of  lj'iii]>liiilic  glaiida.  tl:tMvii 

out).  lOOl 

ofspleon,  883 

Hypolliennr    (Siro,    under  ;     *««v,    the 

Hi]iiB-stromn,  cxxxvii 

]ulm)  eminence,  217 

llip-joiiit,  lionos  of,  96,  TOO 

Kypoxaiithinlvre, tinder;  {s>ff«f, yellow), 

direction  of,  1082 

si,  cjiviii 

ligatoenta  of,  151 

movement*  of,  153 

miisclcii  oi^  266 

iLEO-cfCAL  Tolve,  85a 

Ilipfotam]ii,  fissuro  of,  533 

HeoKioUa  attei;,  410 

gyrus  (coDTalnlioii    of   tbn   kiplti- 

vnlvf,  651 

ounpttsl,  5J3 

Ileum  (•I\u>,  I  rolll,  S40.   Sa  iKTEKTiyK, 

tRDin   Ibsnd  of  lliH  lupiwcRuifilix', 

am  all 

S44 

IKwitioa  of,  814 

-     . 

tns 
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Titn-^wiMniTTnr  anHciL  J33 
nin'^aflttiu  ""— *Ti*_  ^Kf. 
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I  e^  a.  Era;  ife 
-       LbicSfis 

•nt^om^  ttn,  fas 
{■tBtngtei,  741 

I  t^  tM^i,  74* 

IiAagrtinl  ancfy,  357 

eHMl.46 

lonttcn,  45 
Inftaifiiimu  m33cle,  110 
liilnjtj-m'ia.i  uterv,  373 

f'-sbJ,  74 
InfoDdiboli  iFlnmelii  oF  kidntr.  918 
Infandibnli/onQ  biria,  ^5 
Infandibulani  of  braic,  J39 

(rf  ethmoid  bcioe,  43 
Leitt,  310 
Inngi,  900 
Ingrunu,  winf^  of|  40 
JngBJnil  (in^utu,  tbe  groin)  cuul,  963, 

1013 

hetnu,  1035,     fee  Hemu 
iDnomiiute  uleij.     £u  Abtkki 

boDc,  93 

ounGcatioo  o^  ito 
Inonnic  acid,  cixviii 
Inoiila,  cxxiir 
Interacccastrrii  iniuclegi  338 
Intwarticulu  fibn>'car1ilBgiH  and  Hga- 

meuti.     &«  the  Tuioq*  joints. 
IntSKlavicnLiT  notch,  34 

ligament,  134 
lotcrcoluuiuar  fmicia,  965,  1030 
Intarcandyloiil  foaHB,  103 
Ilit«rcoatal  art--—       See  AxiKXt 

maadf 
noT»' 


<tctM>.85G.    a 
itnrl>n  14  854  Sst 

tnbBlioC856 

TBiSeU  ui'i  nems  of,  856^  S58 
ISTE^UXE,  small,  S3S 
abiocbenu  of,  850 
anolai  coat  ol,  &41 
CDHfolanou  of^  840 
crypU  ol^  845 
d«TeIopmenl  of,  86t 
direction  o^  1073 
diriiion]  o^  S3S 
duodenum,  839 
epjtlulinm  o^  S44,  846 
gkod*  oT,  845 

•gnuiuted  or  Feyo'^  846 

Bnumer'a,  849 

crvpta  of  LiebericShn,  S45 

aolitaty,  849 
ileiuQ,  840 
jejimiuii,  S40 
lacteali  0^  844,  847 
lenjfth  and  eitent  of;  838 
mesentery  of,  838 
mncouB  membiBDo  ol^  S43 
mnscBlar  coat  of,  841 
nerves  o^  850 

peristaltic  moTement  o^  841 
position  of,  834 
serous  coat  of,  841 
stroctotaD^  841 
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Ibtestine,  small— era/inti*!. 

valvea  of,  842 

TesseU,  343,  349 

villi  of,  843 
IntncartikglnooB  osdfiiMition,  ciiL,  cvi 
latrolobulBr  veins,  S70,  S71 
Intnuaembrauoua  osaificiition,  eiU 
iDToluQtar;  muscles,  cxxir 
Iria  [^11,  a,  raiubow),  718 

biood-resseU  of,  723,  716 

nerves  of,  724 

piKnienUuy  eletoenU  of,  719 

pillars  of,  716 

btructnre  of,  718 
Iron  in  blood,  xxziv 
Irritability,  muscnlai,  cxxiz 

duration  afUr  death,  cxxx 
iBcliio-cavernosus  mnsclo,  264 
Iicbio-rcctal  fossa,  269,  1043 

region,  1037 

Itcliiimi  (lirxi"t  ^°  ^v)i  9^ 

oSiiification  of,  tio,  iia 
Island  of  Rail,  532,  535 
Isotropic  substance  iu  niusclo,  cix 
Istbrnus  faucium,  90,  779 

of  tbvroid  body,  9K),  gai 
lathmns  Vienasenii,  309 
Ivory  0/  teeth,  785 


Jacob'h  membrane,  726 
J*w,  changen  in  doling  dentition,  804 
loner,  51 

development  of,  70,  71 
ligaments  of,  132 
muscles  of,  tSl 
upper,  44 

development  of,  69,  71 
J^onom  (j^uma,  emp^},  84a    See  Ik- 
TESTIHE,  small 
pootion  0^  814 
Joint!  anlde,  158 
clavicular,  114 
crico-tllylijia,  909 
elbow,  140 
foot,  160 
hand,  142 

tip.  >S' 

jaw,  lower,  132 

knee,  153 

occipito- vertebral,  125 

pelvic,  147 

radio-nlaai^  138 

of  ribs,  128 

shoulder,  136 

vertebral,  12I 

wrist,  142 
Joints  in  general,  118 

motions  of  boQ»s  in,  120 

aynovial  membnnes  o(  cxciii 
Jngnlar  eminence,  31 

foramen,  59 

fosBB,  37 

vein.    See  Yam 


Keratin  (xcfKit,  horn),  ccxiii 

Kerato- cricoid  (mpai,   a   horn ;    erUoid 

cartilflge)  muscle,  915 
Kerkring,  valves  of,  842 

KiDNF.YS,   926 

adipose  capsule  of,  926 

calfoes  or  mfiutdibi^a  of,  928 

coat  of,  fibrous,  928 

corpuscles     of,     Malpighian,     919, 

930 
cortical  substance  of,  929 
development  of,  993 
eicretory  duet  of,  928 
form  of,  927 
glomeruli  of,  931 
nilus  or  fissure  of,  927,  918 
horseshoe,  927 
iutertubular  stroma  of,  938 
lymphatics  of,  495,  938 
meduUan'  substance  of,  929 
nerves  ol,  938 
pBt>iLlie  of,  92S,  929 
pelvis  of,  9  28 
position  of,  926 
primitive  or  primotdial,  993 
pyramids  of,  Fenein's,  929 

Malpighi's,  929 
sinus  of,  928 
size  of,  926 

relative,  in  fcetus,  994 
structure  of,  928 
Burfaces  and  boniers  of,  927 
tnbuli  of.  929 

convolnted,  930 

looped,  930 

origin  and  course  of,  933 

straight,  930 

stmcture  0^  930 
Torieties  of,  917 
vessels  of,  935 

distribution  of,  931,  937 
weight  of,  926 
Knee-joiut,  bones  of,  103 
dissection  of,  1085 
ligaments,  of  153 
movementa  of,  157 
Knee-pan,  103 
Kreatm  {xftai,  flesh),  cxxviii,  cxxxir 


Labia  pndondi,  977 

minora,  977 

development  of,  lOOI 

minora,  97; 
Labial  artery,  350 

glands,  779 
Labium  tympanicimi,  760,  761 

vestibulare,  761 
Labyrinth  (Aaflv^i^ot,  a  maw,  from  its 
complex  structure),  753 

development  0^  768 

membranous,  757 

osseous,  753 

lining  membrane  of^  757 

vessels  of,  767 
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I^txtti  of  miucle,  cxri 
lM:Iuyitul  ippuatni,  709 
artery,  360 
bone,  50 

oniScation  of,  70,  71 
caiudt,  709 
gland,  705 
nerve,  597 
»o,  709 
L&CTKALB  (lae,  milk),  491 

0«nenl  Anatomy  of,  itlvii,  obuxvi 
origin  of,  clxzzni 
plantM  at,  in  inttctiua,  846 
MUtion  to  villi,  844 
LMtiftmiu  (lae,   milk;  /era,    I    ctrry) 

dacti,  1003 
Lacnna,  ccxiii 
0*^963 
Laciuue  in  bone,  xdv 
fbrmttioDof,  cz 
Ifcanir  origin  OC  lymplutici,  diixiii 
I«ml]doi<ur(A,  the  loiter  tautMa;  <II«, 

ihnpe)  iDtnre,  54 
Lunella,  cribriform,  43 
I^melln  of  bone,  xc,  xev 
lamina  of  a  Teitebra,  4 

cinerai  (groy  layer),  539 
cribroea  (a  plate  pemratvd  like  a 
si«Te}  of  Bclerotlo,  713 
of  temporal  bone,  38 
denticulate,  of  coeUea,  761 
ebutio,  of  comaa,  71 J 
fiuca,  716 
reticularis,  765 
i^ral  of  cochlea,  755 
epinliB  metabmuacea,  760 
Bpinilis  ossea,  756 
LauiiuK  or  plxtes  <iS  v«rtebne,  4,  6, 8,  9 
l*miua£ed  tubercle,  525 
Lanciai,  nervea  of,  542 
Lauago  (wool  or  down),  ccxiii 
Labt>*x  {\apiiyl,  the  larynx),  905 
cartilage  9  of,  005 
arj'teii'iitf,  907 
cricoiJ,  906 
CliDCifonn,  90S 
ossification  of,  919 
Sentorini'a.  908 
Ktructum  of,  909 
thyroid,  906 
ofWrisbcrg,  90S 
ik'velopinuiit  of,  919 
ilissPctiou  of,  J058 
glnnils  of,  913,  918 
growth  of,  919 
interior  of,  910 

ligaments  of,  909.     See  Lidahbnth 
uiucaiia  meiiibruiie  of,  91S 
inuBcloa  of,  914 

Bctiou  of,  917 
nerves  of,  622,  919 
pouches  of;  913 
ventricles  or  Binuats  of,  913 
vessels  ot  348,  371,  919 
Tocal  cords  of,  912 


LatiBumnB  dond  miucle,  JOO 
lAxator  tvmpanl  mnecle,  750 
I^yer,  ctuummu',  of  ratiii*,  717 
granular,  of  denting  7^ 
mtemnclear  of  retiiiB,  JM 
nervooa  of  redna,  798 
Lag,  apcmetiTaBi  t^  194 
ardculatimu  of,  158 
bone*  o(  103,  kk 
diteectiai  o(  lou.  1084 
mnidei  o(  379,  38a 
mrvea  vt,  683 
Lsmniaciu  (AiyinaMi^  a  band),  557 
Lorn  (a  lentil),  oi;(tallin%  733 
capsule  of,  733 
chiuiAei  in  17 1^  735 
deTelopment  4^  737 
fibres  of,  735 
■tructnre  dt  734 
■uipensory  lifpunent  ai,  736 
Lenticolar  {dim.  from  Itmt)  jyiialaa  of 
Btomaoh,  837 
pnglion,  599 .,     , 
Lencut  (Aniwi,  white),  xl,  cxzxir 
Levator.     Set  UnacLn 
Lex  progresaOa,  clxi 
Lieberkiihn'i  ciypt^  845 
Liencali  (little  spleens^  884 
life,  application  of  the  tern,  vii 
LiAamenta  anniata,  243 
Ute,  986 

■Dbflava,  Izxrii,  113 
(lupenMrio,  339 
vngmalia,  313 
LIQAHXHTS  {tigo,  I  bind),  acnniii»«lBTi- 
cular,  134 
of  snide,  aniinlar,  auterior,  extemsl, 
aud  internal,  395 
anterior,  160 
dissection  of,  1085 
external  and  internal,  159 
lateral,  159 
posterior,  160 
arytenoid,  909 

BstragBlo'calcaucal,  extemuJ,  161 
interosseoiiH,  160 
posterior,  l£o 
Rstntgalo-Gccipboid,  161 
allauto-aviiil,  anterior  and  posterior, 

izS 
of  ntlns,  transverse,  135 
of  bladder,  false,  945,  947 
true,  94S 

anterior,  3G0,  951 
Interal,  261 
caleaneo-cuboii!,  dorsal  or  sniierior, 
163 
internal  or  interosseous,  163 
inferior,  162 

short  or  deep-seated,  163 
superior,  l6z 
culcaDeo-scBphoid,  exterual,  intctov- 
fieous,  or  dorsal,  iCi 
inferior,  or  plantar,  161 
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LiGAMENTH—  continued. 

carnal,  aunular,  aoterior  nud  ixw- 
terior,  144,  131 

iliasectioa  of,  1066 

ilorsal,  14Z,  143 

iDteroswooa,  142,  1 43 

lateral,  142 

palmar,  143,  143 
carpD-metncarpal,  144 
ceutral  of  spinal  cord,  J05 
coccygeal.  147 
orcoicD,  854 
conoid,  135 
concoid,  136 
coraco-acro  filial,  136 

clavicalar,  135 

hameral,  137 
cwto-cIavicuW,  134 

coracoid,  339 

atcninl,  130 

trail  Bvcrs«,  1^9 

Ulterior  or  lonf^  130 
middle  or  ititewsaeoua,  130 
pogterior,  129 

vertcciral,  laS 

xiphoid,  130 
cotyloid,  132 
crico-arytenoid,  910 

thyroid,  909 
crucial,  155 
cruciform,  126 
of  cuboid  bone,  i6z,  163 
of  cuneiform  bouos,  163 
of  elbow,  140 

anterior,  141 

dissection  of,  1066 

lateral,   external  aud  iuturuul, 
141 

posterior,  141 
of  Falloiiiua,  249 

of  Qngei?  and  toe«,  tnuurerK,  29G 
of  foot,  160 

disaectioD  of,  1085 
offorearm,  138 

dissection  of,  1066 
ffiistro-phrenic  829 
Gimbemat'a,  250,  1031 
glenoid,  137 
of  band,  142 

dissection  of,  1066 
ofbip-joint,  accessory,  152 

capsular,  152 

cotyloid,  152 

dissection  of,  lo8» 

iSio-fetnorsl,  152 

iuterarticular  or  round,  151 

transverse,  152 
hyo- epiglottic,  g^ 
ilio-femoral,  152 

lumbar,  147 
of  incus,  749 
interclaTicutar,  134 
interspinous,  124 
intertranaverse,  125 
intervertebral,  I21,.t47 


Lia  AM  ENTS — eo  lUin  iitil. 
of  knee-joint,  153 

capsular,  156 

crucial,  155 

dissection  of,  10S5 

lateral,  external  and  internal, 
"54 

posterior,  155 

trauevcne,  156 
of  larynx,  909 
of  leg,  158 
of  liver,  broad,  827,  S65 

coronary,  Szj,  S65 

fakifonn.  827,  865 

round,  827,  865 

suspensory,  827,  S65 

tnanguUr,  S27,  S65 
of  lover  jaw,  132 
of  lower  limb,  1 5 1 
of  malleus,  posterior,  750 

Buspensory,  749 
metacarpal,  dorsal,  145 

interosseous,  145 

palmar,  145 

of  thumb,  145 
inetacarpo- phalangeal,  145 

anterior,  145 

lateral,  145 
metatarsal,  165 

transverse,  166 
metatarso-phalangeal,  166 
obturator,  150 
occipito-atlantal,  128 

axial,  128 
odontoid,  iz6 

middle,  127 
orbicular,  138 

of  stapes,  749 
of  ovary,  9S6,  9S8 
palpebral,  707 
of  patella,  155 

lateiil,  156 
ofjielvia,  147,  1078 
peritoneal,  826 
peronoo-tibial,  supoiior,  158 

inferior,  159 

transverse,  159 
ofphalangea,  fingers,  146 

toes,  166 
of  iiinua  of  ear,  742 
Ponpart'a,  249,  1031 
pterjrgo-majtillary,  176 
pabic,  anterior,  149 

inferior,  150 

posterior,  149 

superior,  149 
pulio-proatatio,  952 
radio-carpal,  142 
mdio-ulnar,  138 
of  ribs,  128 

sacro -coccygeal,  anterior  and  poste- 
rior, 147 
sacro-iliac,  anterior,  14S 

oblique,  148 

porterior,  147 
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LiouiBins— oMUtetwL 

Hcro-scutic,  antsrleir,  148 

poatorior,  148 
Mcro-Tcrtebral,  147 
□f  BCaphoid  bone,  161,  163 
(tfacapula,  136 
BWUQlo-cJivicnlu',  134 
of  tboQlder-jaia^  136 

ditwction  of,  1064 

oaptnlnr,  136 

glenoid,  137 
■nim,  761 
cJitipei,  749 
■telUte,  138 
ttfitenknin,  131 
■twno-okTicuiT,  134 
atylo-hyoid,  ja,  '33 
■WIo-niBiilUiT,  133,  197 
Bobpubic,  150 
snprupmoiu,  124 
•apTMcapular,  136 
raipNUOTy,  djBtallina  leni,  731, 736 

liver,  837,  86j 

malleiu,  749 

of  odontoid  pKWBM,  737 

P«ni>^9S7.9SS 
tulo-scapboia,  101 
Una],  of  eyelid,  707 

of  foot,  160 
teiBo-metstUMl,  165 
temporo-DuxilluT,  133 
terminal,  of  spioM  emi,  j03,  505 
thyro-uTtenoid,  inferior  tsd  Mip«- 

rioT,  910 
thyro-epi^ottic,  908 
thyro-hymd,  909 
tibio-fibulsr,  inferior,  158 

Bnperior,  159 
trapejioiii,  135 
of  tympanum,  749 
of  upper  limb,  134 
of  nrethra,  triangular,  360,  1040 
of  uterus,  985 

anterior  and  posterior,  9S6 

broad,  986 

round,  9S6 
vcrtaliral,  123,  134 

diaaectiou  of,  1069 
ofwiist,  142 
yellow,  of  spine,  IZ3 
LigBmeDtnm  arcuatom  eiteramn,  344 
BKUBtum  internum,  244 
breve,  218 
colli  costfe,  130 
cruciatum  cruris,  39J 
denticulatntn,  566 
latum  pulmouU,  894 
TDUPoantn,  i;7 
nucbe,  Ixivi,  135 
pateUte,  155 
pectinatum,  711 
proprium  anterius,  136 

poatoriuB,  136 
-bomboides,  134 
nde,764 


LuuiONTS— miMtiwi: 

Rupenionmn  (of  bladder),  947 

dentil  (of  the  odontoid  pnoan), 
127 
tcretofhipjdnt,  ijs 
teieentwi,  987 
tiaiuvenum  oraiii,  395 
LuuTURx  of  tlie  inchiel  ttaj,  1010 
carotid,  coniTncai,  1005 
femcnl,  1015 
iliac,  oommoo,  iota 
external,  1014 
internal,  1014 
nbolavian,  loo} 

Limbligwer,  Ktiohktiau o^  151 
lN»aio(93 
derelounent  ot  no 
diatectian  ot;  1078 
muadeao^  366 
reina  of,  475 
upper,  uticnUtiona  ol^  134 
bone*  of,  74 
development  o(  88 
dinecbon  ot,  1059 
miuclaB  of,  198 
Teina  of,  4JSS 
limba,  Lomologiaa  o(  115 

tuation  to  a^menti  of  trunk,  117 
Umbna  lamuue  apiralii,  761,  763 

Intmu  of  the  re^n■,  736 
Line  of  bone,  Ltxzriii 

eorred,  of  ilinm,  94,  95 
ilio- pectineal,  9J,  9G 
interti-oclianterie,  loi 
occipital,  curved,  30,  31 
pectineal,  96 
popliteal,  104 
Linea  altta,  255 
aapera,  loi 
splendens,  567 
Lineie  semiluuores,  255 

tninsversse,  355 
Lines  of  enamel,  789 

contour,  of  dentine,  788 
lingual  artery,  348, 8t3 
LiQgnia,  43 
Ups,  779 

artenes  of,  350 
muscles  of,  175 
Liquor  Cotunnii,  757 
Morgagni,  733 

Bonf^uinis,  xxvii,  xxxii,  xxxvii 
seniinia,  975 
Lister's  rescarclies  on  moremeutt  iu  {ug- 
ment-cells,  ix 
on  coagulation  of  blood,  xlvi,  xlvii 
Lithotomy,  1043 
Lives,  863 

accessory,  869 

capillaries  of,  873 

cells  of,  873 

changes  in,  nfter  birth,  880 

chemical  characters  of,  863 

coats  0^  869 
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Li  VK» — eoniinutd. 
congestion  of,  873 
development  of,  863,  879 
dissection  of,  1074 
diicta  of,  363 

aberrant,  877 

comnienc«ment  of,  S75 

Btructuro  oi^  877 
eiiretory  appaialue  of,  867 
fissures  of,  864 
fffital,  peculiarities  of,  879 
fosss  01,  864 

luemapoietic  rnnction  of,  li 
linmcnts  of,  824,  865 
lobes  of,  S64 
lobules  of,  870 
lymphatics  of,  493,  867 
nerves  of,  867 
position  of,  824,  865 
mo  of,  86z 

specific  gravity  of,  863 
Btracturo  of,  869 
surfaces  of,  863 
varieties  in  tbe,  £68 
vessels  of,  867 

distribution  of,  S71 
in  tbe  fcetus,  8S0 
weight  of.  863 
Lobe,  bi ventral,  524 

contral  of  CBrebelliim,  525 

of  cerebrum,  S3S 
corved,  536 
frontal,  535 
fronto- parietal,  536 
maxillflry,  65 
occipital,  53S,  536 
occipito-tcmporsl,  536 
parietal.  535 

Saadrate,  524 
ender,  524 
■nbpeduncular,  $24 
temporo- sphenoidal,  535 
Lobes  of  cerebellmii,  514 
of  cerebrum,  529 

GiBtiolers  arrangement  of,  535 
liver,  S64 
lung,  89s 
prostate,  953 
testis,  9159 

thymus  aland,  923 
thyroid  body,  920 
Lobala  of  ear,  741 

of  pneumo-gaBtric  nerve,  524 
Lobnles  of  liver,  870 

of  lungs,  898 
Lobuli  testis,  969 
LobuluB  caudatos,  864 

tnadratus,  864 
pij^lii,  864 
Locus  niger,  556,  561 

perforatus  anticns,  531,  539 
perforatas  posterior,  536 
Lower,  tubercle  of,  310 
Luette  veaicale  <Fr.,  nvnU  of  the  bladder], 
948 


Lumbar  arteries,  417 
ganglia,  696 
region,  417 

contents  of,  417 
plexus,  cxivi 
verlebrK,  6 
Lnmbricales  {lumbriait,  an  eartbw>nn) 

muscles,  219,  287 
Luxoa,  S94 

air'Cells  of,  899 

tubes  of,  898 

subdivision  of,  900 
capacity  0^  896 
capillaries  of,  902 
changes  at  birth  in,  904 
colour  of,  897,  905 
development  of,  904 
fcetal,  904 
form  of,  S94 
lobes  of,  89; 
lobules  of,  898 
l3mipliatiC3  of,  496 
nerves  of,  903 
roots  of,  897 
size  and  weight  of,  895 
specific  gravity  of,  S97 
stmcture  of,  ^98 
surfaces  and  borders  of,  895 
texture  of,  897 
vessels  of,  pulmonary,  89S 

broncbial,  903 
Lnnula  {dim.  of  tuna)  of  nails,  ecvi 

of  valves  of  heart,  308 
LvHFH  lljfmpha,  water),  xlviii 

of  blood,  or  liquor  sanguinis,  xxvll 
channels,  clixxiii,  clxxiviii 
chemical  composition  of,  xliz 
oorposcles,  xlviii 

formation  of,  1 
duct,  right,  488 
plasma  of,  xlviii 
sinus,  clixxvii 
LniFHATic  system,  General  Anatomy  of, 
clxiiii 
glands,  xlrii,  clixxvi 

structure  of,  cluxvi 

vessels  of,  clxxxviii 
hearts,  cxc 
vessels,  xlvii,  clixiii 

afferent,  clxixvi,  clxxxix 

in  areolar  tinaac,  Ixxiii 

of  bones,  cii 

coats  of,  cliuxlv 

development  of,  cxci 

distribution  of,  clxxxii 

efferent,  clxixvi,  clxixti 

lacteal.     See  Lacteal  s 

lacunar  origin  of,  cliiiiii 

of  mucons  membrane,  cicviii 

of  muscle,  cxiiii 

orifices  nf.  cUixr 

origin  of,  ctizxii 

pleiiform,  clxxxii 

of  serous  membrane,  cxcli 

of  skin,  ccv 
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Lyufbatic  vessels — eatUinutd. 
Btractnre  of,  clmiv 
tennination  of,  esc 
vftlres  of,  clxxxv 
vessels  of,  clxxiir 
vital  properties  of,  clxxxv 
LmpHi».TiCB,DoBcripliveAiiatoinyof,486 
of  thi  abdomen,  490,  491 

batk,  499 

bladder,  495,  951 

chest,  499 

ctoninm,  499 

face,  499 

head  anil  neck,  499 

heart,  497 

intcrcoBtal,  496 

intestines,  lai;ge,  S58 

kidneys,  495,  938 

larynx,  919 

limb,  lower,  488,  490 
upper,  497,  49S 

liver,  493 

lungs,  496 

fesofihngu^,  497 

pancreas,  493 

jieivis,  490 

ppiiis,  490,  959 

pia  mater,  564 

prostate,  954 

rettani,  493,  858 

scrotum,  490,  967 

spleen,  493,  S87 

■itemuni,  496 

Btomncli,  493,  838 

suprarenal  capaules,  495,  941 

testicle,  495,  975 

thorax,  49s 

thyiiiUH  ginnd,  497,  925 

tlivroiJ  e'aiid,  922 

trunk,  lower  half,  ^88,  490 

TiL'ctcr,  495 

iitcnia,  495,  9S7 

vulvn,  980 
Lyiiipboid  {lymi'ha  ;  tlSos,  sliape)  tissue, 

cxcix,  ec 
l.yra,  547 

Macula  gcrminntiva  (gorminsl  f^pot),  xv, 
990 
lulea  (yellow  s]>ot),  72G 
colonr  of,  730 
SrnilJor,  effect  of,  011  houe,  exiii 
Widar  {mnla,  the  dicek)  arcb,  S7 
nrteiy,  360 
bone,  49 

osHilioation  of,  70,  71 
foramiiKi,  49,  56,  57 
nerves,  600 
process,  4; 
^Inlleolar  (nmlkohis,  tlic  ankle)  arteries, 

449.  450 
Malleolus  (dim.  of  mailcu.i,  a  Imiumer; 
tlio  ankle),  external,  loj 
iiiternalj  104 


Malleus  (a  hammer),  74S 

ligamenU  of,  749.  75° 

osuGcation  of,  66 
Malpifthiim  corpuaclei  of  kidnof,   919, 

930 
of  spleen,  8S7 
layer  of  skin,  Iv,  ccii 
pyramids  of  kidney,  929 
Mammary  (inatnnia,  the  breast)  artery. 
See  Abtbkt 
gUnds,  in  femala,  1003 
in  mole,  1004 
structure  of,  1003 
Tarietiea  of,  1004 
vessels  and  nerve*  of,  1004 
veins.     See  Veins 
Mantle  of  cerebral  vesicle,  5S0 
I   Manubrium  (a  handle)  of  nudleiu,  748 
of  sternum,  33,  24 
Marrow  of  hone,  c 

Bjiinal.    See  Spinal  nosi) 
Mosseter  (fuuriraa/ui,  I  chew)  Tnnscle,  iSl 
Miissetcric  (truuKfrr)  artery,  356 
foscia,  197 
nerve,  605 
Mastoid  {/uurrai,  a  nipple ;  nSet,  farm) 
artery,  351 
cells,  746 
foramen,  37 
process,  36 
Mastoldo-humeral  mnscle,  193 
Matrix  of  cartilage,  Ixxxl 
I  intercellular,  xxiii 

of  nails,  ccvi 
Maxillary  {maxilla,  a  jaw)  artery.     Ste 

AnTEHY 

Imne,  lower,  51 

ossitiiatioii  of,  70,  71 
ujipci;  44 

ossL  Ileal  iott  of,  69,  71 
lube,  65 

nerves.     See  Ner\t.s 
siuu!!,  46,  G4 
vein,  457 
Meatus  {inco,  I  pass),  Ix.ixciii 
auditory,  external,  37,  743 
in  infiint,  744 
Btnicture  of,  744 
vessels  ond  nerves  of,  744 
internal,  38,  61 
of  nose,  inferior,  63,  774 
middle.  43,  63,  774 
3U]ierior,  43,  63,  774 
uiiunriii4  (urinary  passage)  in  female, 
978,  9S0 
Jleckel's  enrtilnpe,  66,  769 

gaitglion.  £03 
Median  artery,  369,  391 

lia»nic  (BaeiKunt,  royal)   vein,  466, 

467 
cephalic  (Kt^oAi),    the    head)   vein, 

466.  467 
cutaneous  vein,  466,  467 
nerve,  649 
Tein,  467 


INDEX. 


1110 


Mediwtiaol  arteries,  374,  403 

voiiu,  454 
MediBstiDum  (nutjltu,  tbe  middli;  tlo,  1 
Btand),  297,  893 
poaUrior,  dissection  oF,  1068 
testis,  969 

UeODLI^A  OBLONGATA,  $13,  5I4 

colomns  ot,  514 
course  o^  51S 

deTelopment  of,  57; 

fibres  of,  518 

fissareso^  514 

groj  nutter  of,  519 

weight  of,  571 
UedulU  osalnm  (qisitdw  of  bones)  c 

of  hair,  ccviii 

of  tongue,  811 
ItloJalla  spiniilis.     Sm  Spixal  cord 
McdiUlsty  canal  of  boDO,  fomutioD  of, 
cii 

sheatli  of  Derre-SbTo,  cxxxti 

■paces,  cix 

substsDcc  of  encephaloD,  555 
of  kiduej,  939 
of  If  mpbatic  glands,  ciiiTJi 
Mednllated  nerre-librefi,  cixxv 
Meibomian  glanda,  707 
Membrana  basCaris,  760,  763 

fusca,  711,  723 

granulosa,  99a 

limitaus,  728 

nictitans,  706 

propriiv    of    TOucons    membraneji, 
cscTii 

piipillaris,  711,  739 

■acciformi?,  139 

of  secreting  glands,  ccxxi,  mxiv 

of  akin,  cciii 

tectorin,  761,  767 

tympani,  745 

Becondarj,  746 

vestibularis,  76 1 
Membrane,  arachnoid,  565 

basement.    Sf.  Ilnaemeiit  membrane 

of  black  pigment,  718 

ofBruch,  7'7 

choroid,  716 

otCorti,  761 

eoeto-eoracoid,  239 

crii'O-lLyroid,  909 

of  Demouts  or  Descemet,  715 

fenestrated  or  perforated,  cUix 

f;nniiial,  15 
yaloid,  731 
Jnceb's,  716 
limitary,    of     mucoua    membrane, 

cxcvii 
limiting,  of  retina,  728 
lining,  of  osseous  labyrinth,  757 
of  hrmpamim,  751 

Nnsmyth's,  791 
ossification  in,  eiil 
periodontal,  780 
pituitary,  774 
preformatire,  797 


M  embrane —Mntinutd. 

primary,  of  mnconsniembrane,cxevii 
pupillary,  721,  739 
of  Reissner,  761,  767 
Schneiderian,  774 
tbyro-hyoiil,  909 

MKilUBANEa  OF  TUE  BH&IK  AXD  ■FtHAL 
COEB^  562 

development  of,  58r 
mucuna,  serotu,  ftc.      Stt   Uccors 

and  t<EROUH  NEkB&ANKa,  Ac. 

Jlenitiranona  cochlea,  760 
labyriutli,  757 
semiciruular  canals,  758 
tube  of  nBrre-fibre,  cxxxvi 
vestibule,  757 
&[onineeal  artery.    See  Artbbt 

vein.    Sfe  Vkis 
^[eninges  (iHirryt,  a  membrane),  562 

davclopmeut  of,  581 
Me:i9tmatiou,  utems  daring,  9S7 
tlentnl  (me^Uum,  the  chin)  foramen,  51 

nerve,  608 
itescnccphalon  (fuo'ar,  middle ;  iyiiipcAor, 

the  brain),  577 
Mesenteric  {/tiiriii,  middle ;  itntpar,  inten- 
tine)  artery,  410.     Stt  Artert 
glands,  491 
pleius,  702 
veins,  481 
ttesenler;  {luim,  middle  ;   irripo',    in- 
testine), 824,  S26 
development  o^  859 
Mesiat  (jaaot,  middle)  plane,  a 

pLtto  in  embryo,  859 
Klesoofficiim    iiuaot,    middle;    eiratju), 

826,  830 
Mesoccphi^on  (/Kvai,  middle ;  jm^oa,),  the 

bead),  521 
Mesocolon   (^irot,   middle;    imAav,   the 
colon),  826 
sigmoid ,  8jo 
transverse,  829 
Mesogastrium    (tuiraf ,    middle ;    yaBTtif, 

the  stomach),  86 1 
Mesorehiiim  Ijaaii^,  middle ;  ifX'h  "  t*"' 

tide),  965 
Menorectum  Ijitan,  middle ;  nttan^),  816, 

i}o,  856 
Hetubolic  (firra3aXA«,  I   change)  forro, 

viii 
Metacarpal  artery,  391,  398 
Metacar^ius  (^wto,   beyond ;  lafwtj,  the 
wrist),  36 
ligiLmcnts  of,  14s 
ossifieRtion  of,  90,  93 
Hetapophysis  {/kto,  beyond ;  aptiphyti)), 

Metataraal  artery,  450 
Kletatarsus  Ijitra,   behind ;   ■npf ot,   the 
I  inatep),  109 

ligatnents  of,  164 
OBBJIi cation  oi^  til,  115 
MctencepbalonOHTs,  behind;  iynfaXiir, 
the  brain),  577 


tiiifriK.  sHn  :>bA^  1  dnn) 


^H  III!  lie  Dltlll'lEUtE    )L. 
lllfalill    I  if,  C3£T^ 


^  nil.     EU'lUl. 


■^["■rill  it  acTi 

Itrvi^a^  r^cT^nc^t  tiM^i^T  «(  ar 
■ir«nfr  'ir-rrj  _nii~ifM,  xi; 

■iaiii-tii'  Mfau^HAcH.  xzj 
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M  CSCT.EB—  COJl/t'n  lud. 

ailJuctor  gntcilis,  276 

longus,  276 

ma((nus,  277 

oasii  Tnetacarpi  dijiti  minimi, 
217 

pollicis  manOa,  226 

pollicU  pedis,  290 
nnol,  261 
anconeus,  215 

aiiconctts  brcBia,  314 
intemut,  214 
longia,  214 
quartus,  215 

anoinaiua,  174 
imtitragicus,  743 
of  tho  arm,  312 
aTytanoidexaobliqnal,  917 
arytenoid,  917 
aryteno-flpiglottidean,  917 
nttollens  auiicaiBm,  171 
uttrahens  auriculam,  171 
auricular,  17a 
nuriculHria,    superior,    anterior,    ct 

posterior,  171 
azygos  UTulcc,  190 
ot  back,  232 

nerves  at,  6S4 
baaio-gUaiia,  1S6 
bioepa  ileior  cruris,  270 

Scior  cubiti,  212 
biventer  cervicis,  237 
bradiieeus  inUTtvaa,  214 
bracliiulis  auticus,  214 
buccinator  (trumpeter  mnaclo),  176 
bulbo-caTcmoaiis,  264 
caninus,  175 
eerato-glossia,  186 
ccTvicidis  Bscendeus,  234 
chojidrii-glosima,  1 86 
eiliarii,  of  orbicnloria  pilpebmrum, 

171,  706 
cilinry,  oreyo-boil,  721 
circuiiiHcixuB  palflti,  191 
coooy((euB,  263 
cocb^caris,  764 
com  plexus,  237 

compresKrr  hemiaphmiAm  iuibi,  264 
compressor  naris,  1 74 

saccuU  laryngis,  914 
coHiprtsaoru  vctiie  dorsalis  penit,  264 
coustrietoF  of  pharynx,  inferior,  188 
middle,  iKS  -  { 

superior,  1 89 

isthmi  faucium,  190 

urctlim;,  265 
coraco-bmcbialis,  212 
con-ugator  Bupercilii,  173 
crcmaater,  2<il,  965,  102Z 
crico-nryteuoid,  lateral,  915 
crioo-arjtdioid,  posterior,  914 
crico-thyroiJ,  914 
crolaphiU,  iSl 
crurcua,  276 
eticullarii  (like  ftliood),  200 


Ml'SfLES — continueA. 

deltoid,  208 

depressor  alee  nasi,  174 
nnguli  oris,  176 
kbit  inferioris,  178 

ddnucT  uriaa,  949 

diaphragm,  243.     Su  DlAvntMsx. 

diaphragma  oris,  1S4 

digastric,  1S3 

dilatator  naris  anterior,  174 
naris  posterior,  174 
pupillie,  719 

of  ear,  170,  742,  749 

cjaculator  serainia,  264 

epicranial,  169 

erector  ctitoridis,  266 
penis,  264 
apiuiK,  234      _ 

extensor  brevis  digitoram  pedis,  2S2 
carpi  rodiolis  Drerior,  221 
carpi  radialis  longior,  220 
carpi  ulnaris,  223 
coceygia,  2^8_ 
digiti  minimi,  222 
communis  digitonim,  321 
indicia,  224 

loagus  digitorum  pedis,  2S0 
major  potiicis,  213 
miitor  poilieia,  223 
osaia  mctacarpi  poUicis,  223 
primi  intemodii  pollicis,  223 
proprius  pollicis,  iSo 
sccundi  intemodii  pollicis,  223 

of  eyelids,  171 

face,  nerves  of,  6S4 

femoral,  anterior,  273 
tiitamJ,  276 
posterior,  270 

flexor  accessariui,  287 

brcvis  digiti  minimi  roanfls,  217 
brevis  digiti  minimi  pedis,  291 
brcvis  dimtorum  pedis,  2 89 
brevia  pollicis  manfts,  226 
brcvis  pollicis  pedis,  389 
carpi  radialis,  216 
carpi  ulnaris,  217 
digitorum  profundus,  319 
digitorum  sublimis,  217 
tongiis  digitorum  pedis,  386 
longna  pollicis  maiibs,  zzo 
longna  pollicis  pedis,  2S8 
perfnraiis  difcitorum  manlls,  219 
pciforans  di^tomm  pedis,  286 
pcrforatiis  digitorum  man&s,  317 
pcrforatus  digitorum  pedis,  2S9 

of  foot,  279 

of  forearm,  215 

frontalis,  169 

gastrocnemius,  283 

gemellus  inferior,  269 
superior,  269 

gonio-closans,  (85 

geiiio'tiyo-filossna,  i8j 

gonio-hjoid,  185 

genito-nrinsry,  363 

i  n 


■  ■ '  1  I      1 1 


,3fc 

wapoi.  w^m'm  x<i 

JBJU     '"^■*— 1^    T^ 
BIlL  BDKCUEIL    13 

n>ffn7,  j^ 
suaz^  lie 

i«LM>CE.    t-^    I^flJ.  355 

jriULUH  ui  UK  ■■iii.iiu  t;4 

J.iiuri.Tr*  r-waraH,  a^i 
rf^ns.  175 

■•lifi.  106 


ncTB  a!;,  bg^ 

TM'iini  ifiiii  jBjiiiii    199 
aahocs  ian^K.  2^ 
innpjs.  ri7 

WmUflBK.  T7B 

if  iiemL  a^ 

nfyiCTiigica.  361 

$11 

jihaiiK'.  Ant.  a$9 
li»:y*aBi  aixaiei,  17S 

tada  ton^  115 
pKm  la^nBt,  173 

inUnul,  iSl 
pTTiMiJiIti  aMnwama.  355 
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MuscLEa— con/tniMd. 
pyrttmidalLi  nasi,  174 
pjriformia.  2G8 
qoadrfttus  femoria,  269 

lumborum,  355 

moiiti,  178 
ijuadricepa  eztonsor  cruris,  274 
recti  of  eyg,  179 
rectus  nbdominia,  243 

captCig  anticus  major,  196 

capitis  uiticuti  minor,  196 

capitis  latemlia,  196 

capitis  poaticoa  m^or,  239 

capitis  posticna  minor,  339 

femoria,  274 
redia  alemalis,  243 
retrahons  auric uluu,  I7[ 
rhomboideua  m^or,  203 

minor,  202 
of  ribs,  240 

riaorius  (laugliing  mnsele),  176 
rotatores  apinos,  23  S 
iTKci  lachTijmaiii,  173 
laero-ceccygeui  podieua,  338 
Bftcro-lunibilia,  234 
salpin^o-pharyuxoiia,  1 89 
Santonni  g,  1 76 
aartoriua  (tailor's  muscle),  173 
scale  Tiua  nnticua,  193 

niodiiis,  195 

posticus,  195 
scapular,  208 
Bcmimcnibraiiosas,  271 
aemiapinnlia  colli,  237 

ilorsi,  2]S 
seiuitouiliiiosaa,  271 
acrnitua  maf^nus,  207 

poaticua  iuCurior,  233 

posticus  Bimarior,  233 

of  shoulder,  208 

Boleus  (muscle  like  a  sole),  284 

i>l>bincter  ani,  external,  262,  265 

internal,  261 

oris,  175 

of  pupil,  719 

vaginie,  266 
aphincler  vesica:,  949 
spinalis  cerricia,  238 

dorai,  235 
splenLua,  234 

capitis,  234 

colli,  234 
stapedina,  750 
steraalis  ii-uiomm,  243 
sterno-cleido'maatoid,  193 
atcmo-hyoid,  191 
stemo-thyroiJ,  191 
stylo-filossua,  l86 
atylo-hyoid,  184 
slylo-hyoidtus  alter,  184 
stj-lo-ijliarj'Dgeua,  189 
siibaiuoittua,  215 
Eiiliclavius,  206 
subcostal,  243 
aubcrureoa,  276 


ilcsci.is—eonlinued. 
submaxillary,  183 
BQbacapularia,  208 
supinator  radii  brevia,  223 
lougna,  320 
aupraspinatna,  208 
temporal,  181 
tenaor  x>alati,  191 
tarsi,  173 
tymnani,  749 
vftgime  femoris,  273 
teres  major,  311 
minor,  311 
oftbigb,  266 
thorax,  240 

nerves  of,  6S5 
thyro-aryt«noid,  916 
thyro-epiglottidean,  917 
tbyro-byoid,  192 
tibialia  anticus,  279 

posticus,  288 
ot  tongue,  extrinsic,  185 

intrinsic,  Sio 
trocbclo- mastoid,  235 
tragicaa,  743 
tiansreraalia  abdominia,  253 

cerricia,  235 
tranaveraua  aurioulia,  743 
pedis,  290 
periatei,  264,  165 
trapezius,  too 
triangularis  oria,  176 

Bt«mi,  243 
tricepa  extensor  cubiti,  214 
trochlearis  (trochlea,  a  pulley),  179 
of  tympanum,  749 
upper  limb,  19S 
nerves  of,  6S5 
or  urethra,  264 
vaatna  exteraus,  275 

intemns,  276 
Witam'i,  265 
zygotnaticna  mqjor,  176 
minor,  176 
Muscular   contractility   or    irritAbility, 
cixix 
duration  of,  &ft«r  death,  cxxx 
Btimull  of,  cxxx 
current,  cxxix 
rigidity,  cxxxl 
sense,  cxxix 
McaCDLAB  TiSMUE,  General  Anatomy  of, 
cxv 
blood-veaaela  of,  cxiiii 
cliomical  composition  of,  cxxriu 
cleavage  into  dialcs,  ciz 
connection  with  tendons,  ciii 
corpuscles  of,  cixi 
cross  atripes  of,  cxvii,  cxix 
devtilopmeat  of,  cxxvi 
fasciculi  of,  cxvi,  cxvii 
fibres  of,  striped,  cxvii 
branched,  cxxi 
lengtb  and  ending  of,  cni 
nnstripS,  cxxiv 
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MoBcnLAR  TisavB— continued. 
fibrils  of,  cxTiii 
fpuwth  of,  crxrii 
mterftitial  graQUlaB  of,  czx 
in¥olimt»i7,  cxzir 
laccrti  of,  cxvi 
lymnhaticB  of,  cxiiii 
mjolemmft  of,  oxriji 
nervM  of,  cxiiv 

terailnations  of  in,  cWi 
unclei  of,  cxxi 
phyaicttl  properties  of,  oxxis 
plain  or  uastriped,  ozxiv 
regeneration  of,  cxiviii 
Barcelemma  of,  cxviii 
Barcons  elements  of,  cxix 
aensibility  of,  cxxix 
sheath  of,  cxvi 
vital  properties  of,  cxxix 
ToIoDtary,  or  Btiiped,  cxv 
Muscular  tissue,  of  arteries,  chx 
cremastorie,  965 
of  choroid,  721 
dartos,  964 
Fallapian  tulies,  992 
taiT' follicles,  ccii 
heart,  ctxTi,  316 
intestine,  large,  S53 

small,  841 
iris,  719 
larynx,  914 
lynipliatics,  clxxxiT 
mammary  glnnda,  1004' 
mucous  mcTubrano,  czcii 
nipples,  1002 
(Bsophogus,  831 
pli.iryiix,  S20 
prostate,  954 
rectum,  858 
eemijial  ducts,  974 

vesicles,  974 
skin,  ci'iii 
stomach.  S3 2 
swoHt-duilB,  ccxvi 
toncuc,  809 
traclien,  891 
urinnry  bladder,  94S 
iiliTiis,  9S5 
viisiufi,  'jSa 
vas  ilefi'ti'iifi,  972 
veins,  tlxxiii 
JfnsCHli  mpilliuYS  of  heart,  305,  307 
left  ventricle.  313 
rii;lit  viMilricli',  30S 
peeliiiati  uf  lieiirt,  304 
lift  auricle,  312 
Tight  auricle,  308 
Muaculo-cutancoiis  norvcfl,648.  652,  680 
Musenlo-iiitu.iliiial  layer  in  cmbrjo,  S59 
Musculo- phrenic      (iniisciilin,     muscle ; 
<ppriy,  the  dinpliragin)  artery,  375 
Myeutericus  {tius,  n  muside;  iyrtpar,  au 

intestine)  plexus,  S51 
MyJo-Jsyoid    {I'uX.-n,    n    mill,    the   jaw ; 
/i>/oid  bone)  artery,  3$6 


Uylo'hyoid  groove,  S* 
nerve,  606 
ridge,  51 

Mj'oides  (jiui,  a  mnsela;  tHat,   alupc). 
Ste  Platt^iia. 

Uyolemma   [livt,    a  mnscle ;    Xi/iita,   a 
husk,  or  rind),  cxviii 

Myology  (fiui,    a  muscle ;   Xotoi,    dis- 
course), 167 

Myosin  (uvi,  a  muscle),  cxzriii 

Myotome  (fiut,   a  muscle  ;  rtiirm,  I  di- 
vide), 1 

Myrtiform  iitirpTor,  a  myrtle-berry  ;  for- 
ma, sliape)  fossa,  45 


Nails,  00 vi 

development  of,  coviii 
growth  of,  ccvii 
matrix  of,  ccvi 
reproduction  of,  ccviii 
atructuro  of,  ccvit 
Narea  (uoatrils),  anterior,  61 
mucous  membrane  of,  775 
posterior,  59 
septuDi  of,  61 
Hasal  {naam,  tbe  nosa)  bone,  49 
ossificatioa  of,  70,  71 
cartilages,  771 
duct,  709,  710 
fosste,  Of  cavities,  61,  773 
mucous  membrHUo  of,  774 
openioga  into,  64,  774 
iralls  of^  63 
TTflsmyth's  membrane,  791 
Nates  (luittoclis)  in  cerebrum,  554 
N'atiuual  dilfrrtnces  in  skull,  72 
Navicular   (nai-kiila,   a   small    ship    or 
boat)  boue  of  foot,  loS 
ofhanil.  S4 
Keek,  disscetiDii  of,  1052,  1053 
fasciic  of,  196 
muscles  of,  193,  234—240 
veins  of,  455 
Ncffro,  cause  of  colour  iu  skin  of,  liiiv 
Kkuvi:.S  (.'k  UK  II  no -spin  a  I,  General  Ana- 
tomy of,  cxliv 
nlfereut,  cxxsii 

branching;  and  conjunction  of,  cxlv 
cellular  slicath  of,  cxliv 
communicnlion    with    synipatlielic, 

ciis 
coniponnil,  clsiii 
counciliun  with  colls,  cxiviii 
ncriuus  ccutrc.  clxtwiii 
ganjjliii,  clxxxiii 
Krey  matter,  cxlvii 
ilcvolopnient  of,  c^liii 
diflcreuces  of,  clvii 
division  of,  cxlix 
clfciTnt,  css\ii 
fihri's  of,  c\lv 
functions  of,  ix,  clxii 
funiculi  of,  cxliv,  cxiviii 
ganglia  at  roots  of,  cxlix 
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Nerves,  CEEEBno-ariNAL— om/uiueJ. 
motor,  cxIiiL 
moto- sensory,  cbdii 
nerres  of,  cxlvi 
uearilemma  of,  cxiir 
origina  of,  cxlvii,  583,  511 

apparent,  cxlvii 

real  or  deep,  cxlvii 
pecolittritiea  of,  cilii 
perinenriam  of,  ciliv 
plexuses  of,  cxivi 

coursB  of  fibres  in,  crivi 
twensration  and  reanion  of,  clxv 
ToUtion  of  Bjmpathetic  to,  clix 
roots  of,  cilvi 
aaoMOTj,  clziii 

tenninationa  of,  cl 
Bbeath  of,  cxlv 
aimple,  clxiii 
atructnre  o^  ciliv 
termiDstiona  of,  cxlix 

in  end-bulba,  cli 
epithelium,  olvi 

S^tauds,  clvi 
lair-follicles,  civ 
muscle,  clvi 

uotworka   or  terminal    plex- 
uses, cl 
nose,  civ 

organs  of  special  aenae,  civ 
Pacinian  bodies,  clii 
t«eth,  civ 
toQcb-bodies,  cli 
vessels  of,  cxlv 
vital  properties  of,  clxii 
NenvEs,  Stufathbtic,    General   Ana- 
tomy  of,  clviii 
fibres  of,  clviii 
parts  of,  clviii 
relation  to  cerebro-spinal  nerves, 

clix 
relation  to  roots  of  spinal  nerves, 

clxi 
structure  of,  clviii 
Nerteb,  Descriptive  Anatomy  of,  582 
abdominal  of  ilio-hypogutric,  660 
abducent,  5S6,  ^89,  610 
accessory,  spinal,  625 

obturator,  663 
acromial,  640 
of  arachnoid,  566 
of  arm,  6S3 

articular,  of  shonldsr-joint,  644,  646 
of  elbow-joint,  649 
hip-joint,  66j,  664,  675 
knee,  663,  66s,  676,  679 
temporo-maxillaty  joint,  606 
wrist,  649 
auditory,  587,  589,  615,  758,  763 
auricular,  oF  anriculo-t^mporal,  606 
gruat,  638 
pottbirior,  613 
of  pnenmogaatric,  621 
of  small  occipittt,  638 
auriculo-tempor*^  606 


Nee  V  Es  —coiilmucd. . 
axillary,  645 
buccal,  6q6 

of  facial,  614 
of  bnttoclr,  6S3 
cardiac,  lower,  693 

middle,  or  de«i^  693 

of  pncumogastric,  623 

upper,  690 
catotid  of  petrous  ganglion,  617 

of  Vidian,  605 
cavernous,  ofponis,  703 
cerebro-spinal,  581 
cervical,  divisions  oF,  anterior,  636 
posterior,  633 

second,  636 

superficial,  638 
cervico- facial,  613 
chorda  tymj^'oiii,  611 
ciliary,  long,  599 

short,  boo 
cironmfiax  of  arm,  645 
coccygeal,  divisions  of,  anterior,  668 

posterior,  635 
of  Cotunnius,  6cht 
cranial,  582 
crural,  anterior,  664 

internal,  6153 
cutaneous,  of  head,  682 

of  lower  limb,  683 
trunk,  682 
upper  limb,  683 

abdominal,  657 

external,  of  arm,  64S 
musciilo-spirol,  653 

internal,  of  arm,  646 
tnusculo-apiral,  652 
peroneal,  680 
of  thicli,  665 

lateral,  of  last  dorsal,  658 

middle,  ofthizh,  665 

of  obturator,  662 

thoracic,  anterior,  657 
kteral,  657 
dental,  anterior,  60 1 

inferior,  608 

posterior,  6or 
descendens  noni,  626 
diaphragmatic,  640 
digastric,  613 
digital,  in  foot,  678,  679,  681 

in  band,  649,  651,  6^3 

dorsal,  divisions  of,  anterior,  655 

posterior,  624 

first,  655 

of  foot,  681,683 
hand,  649,  653,  683 

last,  6^8 

of  penis,  671 
dorsi-lumbar,  658 
of  dora  mater,  564 
facial,  587,  5S9,  610 
of  femoral  artery,  664 
frontal,  597 
ga8tnc,623 
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NeKVEs — con/iiiUfrf. 
Uraito-cntral,  660 

Biosso-pharrngwl,  SI9,  587,  589, 615 
gluteul,  inferior,  673 

superior,  667 
RUfltatom  606 
Etemorrhoidal,  inCenor,  67*,  703 

Huperior,  703 
hepatic,  701 
hypogHstric,  660 
hypoglossal,  519,  587,  589,  626 
ihac,  660 
ilio-iypogastric,  660 

ingtunal,  660 
iacisor,  £08 
in&a-maxillBry,  615 

orbital,  603 

of  facial,  6r3 

trochlear,  599 
inUrcoatal,  int,  65$ 

loner  or  abdomiakl,  657 

upper  or  pectoral,  655 
ictercoslo- humeral,  657 
interoaseouB  anterior,  651 

posterior,  654 
Jacatison'B,  617 
labial,  606 
lachrymal,  597 
of  Lancisi,  ;43 
liryDgeal,  623 
of  leg,  683 
lingml,  of  fifth,  608 

glosso-pharyiigeal,  618 
of  lower  limb,  683,  686 
Iiimbar,  divinious  of,  posterior,  634 
anterior,  658 

fiftli,  667 
I  urn  bo- sacral,  669 
malar.  oCfacinl,  613 

of  orbital,  600 
massoterii:,  605 
maatoid,  G38 
maxillae^',  inferior,  59G,  605 

superior,  596,  600 
median,  649 
mental,  608 
motor  of  eye,  common,  586,  589,  593 

exlenial,  586,  589 
mnsculo'Cutaneous,  of  arm,  648 
hg,  680 

a'iral,  651 
lyoiJ,  606 
nasal,  598 

upper,  603 

of  Vidian  iien-e,  604 
nnso-palatine,  604 
obturator,  66z 

nctCESory,  663 
occipital  (of  facial),  612 

great,  634 

small,  638 
oeulo-nasaJ,  598 
HBophaKeal,  623 
olfactory,  583,  589,  592 
ophtbalmie,  596,  597 


Neb  VEs— eotUin  ued. 
optic,  580,  589,  592 
orbital,  600 
OTarian,  704 
palatine,  antfirior  or  larger,  603 

external,  603 

posterior  or  smaller,  603 
palmar,  cutsneona,  649,  651,  683 
palpebral,  543,  550 
parotid,  606 
pathetic,  586,  589,  594 
ofpenia,  683 
of  perineum,  683 
perineal,  670 
peroneal,  G79,  680 

communicating,  6S0 
petrosal,  Bnpcrficinl,  Ui^,  605 

external,  Gii 

small,  617 
phaijngeaJ  of  pneamo-gaatrie,  631 

of  glosso-phaiyngeol,  617 

of  sph  euo- palatine  gmifjliou,  605 

of  symiiathotic,  690 
phrenic,  640 
of  pia  maC«r,  564 
plantar,  external,  679 

internal,  677 
pnenmo-gaatric,  519,  587,  589,  618 

lobule  of,  524 
popliteal,  external,  679 

internal,  676 
portio  Aiiia,  587,  610 

mollis,  5S7,  615 
pterygoid,  external,  606 

internal,  606 
pudendal,  inferior,  675 
piidic,  670 

imlnioiinry,  of  pneumogastiic,  C23 
mdial,  65  3 

recurrent  larjngcal,  (122 
renal,  701 

rcspimtory,  external,  G44 
aacral,  divisioua  of,  anterior,  668 
posterior,  635 

fifth,  668 

fourth,  668 
sapbenoua,  long,  or  internal,  666 

short,  or  external,  677 
sciatic,  great,  675 

small,  673 
scrotal,  long,  670 
spermatic,  externnl,  661 
splicno-ijalaliHo,  603 
spinal,  628.    ifec  SriNAL  .s'tnvEs. 

accessory.  519.  587,  5S9,  625 
splanchnic,  ere  at,  695 

smalt,  696 

i  mall  pat,  696 
sternal,  640 
stylo-hyoid,  613 
suboccipital,  631,  O36 
subscapular,  645 
supra-clavicular,  639 

maxillary,  615 

orbital,  598 
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Nerves  —eoitlin  »ed. 
siipra-scnpulnr,  644 

trochlear,  597 
temporal,  of  nuriciJo- temporal,  G06 

deep,  605 

of  facial,  613 

of  tern  ijoro- malar,  600 
tempore- fftcial,  613 

malar,  600 
of  thigh,  683 
tboncic,  uDl«rior,  645 

posts  rior,  644 
thTToEd,  69  z 
tibial,  anterior,  6S1 

posterior,  677 
tonMllitic,  61S 
trifacial   or    trigeminal,    586,    589, 

595 
trochlear,  586,  589,  594 
of  trunk,  6S2,  684 
tympanic,  617 
of  tjriDpaniun,  54 
ulnar,  648 

collateral,  652 
of  upper  limb,  683,  6S5 
ofutema,  704 
vaginal,  704 
of  van  deferens,  703 
veaicnlie  seminalea,  703 
vestibular,  66,  67 
Vidian,  604,  690 
of  Wrisberg,  646 
Nehves,      Sympathetic,     Descriptive 

Anatomy  of,  686 
ganglia  of.     See  G\sat.ios 
goDglinled  cords  of,  686 
cervical  part,  688 
lumbar  part,  6g6 
sacral  part,  696 
thomcic  part,  693 
I'lexuaca  of,  698.     See  Plbxcses 
Neiive*  of  areolar  tissua,  liiir 
of  arteries,  dixi 

auditory  caoal,  744 

bone,  cii 

eboroid  coat  of  eye,  714 
in  coehlcB,  763 
of  conjnoctiva,  708 

cornea,  716 

covering    oF    testis    and    cord, 
967 

Fallopian  tuhes,  993 

fibrous  lissua,  buivi 

heart,  32 1 

intestine,  small,  850 
large,  856 

ins,  724 

kidney,  938 

larynx,  919 

liver,  867 

lungs,  903 

mammary  gland,  1004 

TDUcoaa  membrane,  cci 

muscle,  oMJv 

nose,  776 


Neb  ves  —cmUinued. 
of  ovaries,  992 
pancreas,  883 
parotid  glaniT,  816 
j)enis,  959 
pinna,  743 
pleura,  S94 
prostata  gland,  954 
rectum,  858 
secreting  glands,  coxxv 
in  semicircular  canals,  758 
ofseroos  membranes,  ciciii 
spleen,  887 
stomach,  S37 
Bublingual  gland,  81S 
submaxillary  gland,  817 
suprarenal  bodies,  941 
teeth,  805 
testis,  97S 
thymus  glitnd,  925 
thyroid  body,  922 
tongne,  812 
tonsils,  814 
trachea,  S92 
tympanum,  752,  753 
ureters,  943 
urethra,  female,  9S0 
urinary  bladder,  951 
uterus,  987 
va^na,  982 
veins,  cfitxir 
vnlva,  980 
Nrbvb-cblls,  or  vesicles,  cixiht 
of  cerebellum,  ;2S 
cerebro-apiQal  centre,  czli 
cerebrum,  560,  561 
development  of,  o!ii» 
of  ganglia,  cxlit 
olfactory,  civ 
ofratina,  728 

spinal  cord,  510 
vanstics  of,  cif 
Nerve-corpuscles,  genital,  cli 
Nerve-eminence,  clvii 
Nerve- FiiiBES,  cixxr 
afferent,  cixrii 
axis  of,  cxxEvii 
of  cerebro-spinal  nerves,  exliv 
gelatinous  or  grey,  cixxriii 

distribution  in  different  nerves, 

clvii 
in  terminatiana  of  nerves,  cxlix, 

ci,  cli,  cl»,  clvi 
in  sympathetic  nerve,  clviii 
medullated,  ciiiv 
non.medullat«d,  cxixv,  cixxviii 
nhite,  appearance  of,  ciixt 
axis  cylinder  of,  cixsvit 
in  cerebellum,  529 
in  cerebro-spinid  nerve*,  cxiiv 


in  cerebrum,  J 55 


connection  in1 
czlvii 

SiDglion-coUs,  cxlii 
pment  of,  clxiv 


grey   matter, 


^<« 


aanis  it.  ■-"'■" 
SiBiVCs  ST^xiJt  IVstrif  tin 

Knras  aNlsKaj.  uo,  610 

taic  -aJ^  690 

r  &;« 

*I3 


<waiaes«C  771 
ifan^noBa:  .<  77S 

paaauL  77; 

BOKJaiiC  173 

■tms  «<  =?a.  tt^  604.  77* 

MfCEBl  dC  61,  771 
Am<<    771 

"■^  -at  .J?^  556,  JDI,  362,  456. 
BhoiiaTifs^,  34 


M|«a9caF<iUT.  76 
Xotcba  of  TFitelcz,  4 

soing  or  dtoid),  16 
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Nack,  canal  oF,  965,  987 

congenital  bernia  in,  1026 
NucUar  (niicitia)  fibres,  kxt 

layer  of  rctiGB,  717 
Nuclei  {nucleua,  a  kernel)  of  blood'Cor- 
pusclea,  ixix,  11 

of  cartilage -cells,  Ixxjii 

of  cclourl<»s  blaod-corpoBcles,  xixii 

of  connective  tissue-corpnsdca,  Uxiii 

division  of,  xvi 

of  epithelial  celle^  Lii 

of  fat  cell«,  Iziii 

free,  3V 

of  grey  matter  in  nedalla  oblon- 

g»*".  519 

ntnltiplication  of,  iviii 

!□  mnsclc,  cxxi,  exiiv 

of  osaiflcation,  cxw 

part  of,  in  nutrition,  ixiii 

of  pigment- cells,  liiT 
Kucleolus  (dim.  of  nucleus),  xiii 
Nucleus  (kernel)  of  cells,  xiii 

olivary,  515 

tfeDiEeformis  (tape-ibapcd  nncleus), 

56" 
Nutrition  of  textures,  xxir 

relation  to  secretion,  cciiz 
Nymplue,  977 

developmetit  of,  looi 

OBTritATOB(oifura,  Istop  up)  srtet7,433 

fascia,  261 

foramen,  93, 96 

ligament  or  membrane,  150 

muscles,  269 

acrve,  &5a 

ncecasory,  663 
Occipital  {output,  tbe  bock  of  the  head) 
artery,  351 

bone,  29 

ossilicatiou  of,  67,  70 

fissure,  536 

fornmen,  39,  61 

fossw,  31 

ner^'ca.     See  NfiiiVEM 

protuberances,  30,  3 1 

riilRC,  30 

sinua,  463,  464 
Occipito-atlantal  ligament,  128 
Occipito-flsiiiU  ligament,  iz8 
Occipitofrontal  aponenrosis,  169 
Occipito-frontnlia  muscle,  169 
Occi|ii  to -mastoid  suture,  55 
Occipito- parietal  suture,  54 
Odontoid  {iSaus,  stem  ;  Motr,   a  tooth'; 
ttioi,  shape)  ligament,  126 

process  of  the  axis,  9,  21 
Odonforous  mnttets  iu  blood,  xli 
(£sop1ingca!  arteries.    &e  Aktebt 

glands,  823 

nerves,  623 

plexus,  695 
(Esoptingus   (slgi  or   oiirv,    olis.  =^rfMi,    I 
bear ;  ^aytlr,  Us  eat),  821 

coats  of,  811 


(Esophagua,  developnieiit  of^  860 

dilatations  of,  823 

foramen  for,  in  diaph  ragm,  246 
Olecranon  {iKti^,  the  elboir ;  Kparm,  a 

helmet),  82 
Olein  {oleunL,  oil),  Ixvii,  cxxiiv. 
Ol&ctory  bulb,  584 

cells,  civ,  776 

nerve.     See  Nerves 

nembraces  of,  cxltx 
Olivary  {oUra,  an  olive)  bodies,  515 
development  of,  577 

fasciculus,  519 

nucleus,  s^i 
Omenta,  824,  826 
Omentum  (the  caul)  gastro-colic,  839 

gaatro -hepatic,  827 

gnstro-splenic,  S29 

great,  829 

sac  of,  827 

small,  827 
Omo-hyoid  [i/ns,  the  shoulder  ;   A^^, 

bone)  muscle,  192 
Oraphalo-enteric  (ijifaAoj,  navel;  irrtptr, 

in U aline)  canal,  859 
Opercula  (coverings,   or  lids)  of  dental 

follicles,  794,  Sot 
Ophthalmic  (i^floAfioi,  an  eye}ortery.  See 
Artkr?, 

ganglion,  599 

nerve,  597 

vein,  464 
Opposition,  120 
Optic  nerve,  592.    &e  Nervep 
fibres  of,  clvii 
membranes  of,  cxiix 

tract,  584 
Ora  serrata  (serrated  border),  725 
Orbicular  bone,  749 

ligament,  138 
Orbicularis  muscles.     See  Mvboles 
Orbital  arch,  34 

foramina,  34,  57 
Orbits  lorbita,  a.  circle),  56 

dissection  of,  1056 

muscles  of,  179 

ncn-es  passing  into,  594 
Organ  of  Corti,  760,  761 

Gtmctare  of,  764 

enamel,  797 

ofGiraldfes,  973,  1001 

of  Rosen  miiller,  992 
Organic  systems  of  Bichat,  iii 
Organizing  force,  vii 
Organon  adamanttnce,  797 
Organs  and  textures,  i 
Oroanh  of  circulation,  297 
development  of,  323 
of  digestion,  779,  823 

generation,  female,  977 
male,  952 
development  of,  995 

mastication  and  deglutition,  779 

respiration,  888 

development  of,  904 
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Org  AR); —eonlinwd. 
or  senses,  705 
uriuaiy,  926 

devcloptncut  of,  99Z 
voicp,  905 
Ortbognalhons  (opVor,  upriglit ;  fwitsi,  n 

Jaw)  Bkulla,  73 
Oa  ealcis,  107 

development  of,  iii,  115 
capitatum,  85 

coxtc  (the  bono  of  llie  bip),  6g] 
lentiouloro,  749 
liDRiuc,  52 
mngoniti,  35 

devt'lopracnt  of^  93 
miiltangulnm  majna,  85 
tnultangnlan  miaus,  85 
orbiculnre,  749 
pectin [s,  95 
pectoris,  23 
pinnum,  43 
pubis,  95 
rotund  nm,  85 
tincie  (teiicb'u  mouth),  983 
luiguia,  50 
uteri  cutcrnatn,  983 
uteri  intcmnm,  t^ 
liphoidi's,  2% 
Osan  triquetra  (tnnngtilar  boner),  85 
Oasa  AVonniann,  85 
Osaicula  nuditCis,  748 

dovelopmpnt  of,  66 
Osaiiiciition,  cii 

in  eartilofte,  cvi 
of  cranial  bones,  67 
intractirtiliiginoua,  ciii,  cvi 
intinniembmnous,  cjii 
of  loner  limb,  no 
iiuoiri  of,  rsiv 
of  ribs  nnd  sternum,  28 
of  up]ier  limb,  89 
of  vcrtcbni',  18 
Ossified  ciirtihije,  xti.t 
Ijsteobln^tn  {oiTTiofj  a  bone  ;  jSAatrrar,   A 

germ),  <'V 
Osteodentin''   (oittipi',    a  bone ;    dcns^    a 

tootb),  792 
Osleogfn  {ooTioy,  a  bone  ;  ytyyaai,  I  pro- 
duce), cv,  cix 
Osteology  (ooTioi',  n  bone  ;    ^0701,   dis- 

conrsc),  2 
Ostium  abdoiniiiiile  of  FaIlo]pinn  tube,  991 
nteriiiiini  of  Fidlopian  tube,  992 
uteri,  9S4 
Otic  (oJi,  gcii.  aPToi,   the  e.ir)  ganglion, 

608,  1057 
Otoconia  (out,   ecu.  anas,  nil  car  ;    Koyn, 

dust),  757 
Ololiilis  (oil,  g.ii.  BTui,  nn  ear  ;   Aiflot,  q 

Ktoni),  757 
Oi-niian  nrtcrv.    St  Artliiy 

iicrii'i  704  ! 

OvAiiiKs  {/irii.'i,  an  eg;.'),  98S 

develfpnieiit  of,  995  . 

OiV- "siclcsol,  989 


O  varic  s — contin  urd. 

ligaments  of,  986 

nerves  of,  704,  992 

situatioD  of,  S25 

atracture  of,  988 

vessels  of,  991 
Ovicapsule,  990 
Oviducts,  991 
Ovula  Nftbothi,  985 
Ovnm,  989 

development  of,  990 

production  of  c^  in,  ir,  iTii 

Btmctnro  of,  990 
Owen's  nomenciatiire  of  vertebral   ele- 
ments, 22 


Pacchioni  glandalie,  567 
Aciuiea  bodies,  clii 
dtEcorery  of,  clii 
distribution  of,  cliii 
end  of  nerve-fibres  in,  cIti 
function  of,  civ 
in  skin,  ccvi 
Btructura  of,  cliii 
Filiate,  813 
bono,  46 

Ofisilication  of,  70,  71 
dissection  of,  1058 
hard,  44,  46,  813 
musclea  o^  187 
soft,  189,  813 
PolattDB  arteries.     Set  Abtebv 
canal,  45,  47 
fomaen   4$,47 
glands,  813 
nerves.     Sea  Kep-ves 
Palnio-glossus  muscle,  190 
Palate -iilmryjigeus  muscle,  190 
Pnimn:  plicataj  984 
Palmar  arches,  393,  400 

ligaments,  143 
Pill  maris  muse  ten,  217,  2S5 
Palpebnc  {jKitpthia,  an  eyelid),  705 
Palpeliral  nrteiy,  362 
Pampiniform     [jtaiiipiiaa,     a    tendril  ; 

forma,  sliapc)  plexus,  975 
Ponercas  (irw,  all ;  iptas,  flesli),  881 
development  of,  861,  S83 
disicction  of,  1073 
duct  of,  883 
head  and  tuil  of,  881 
le^er,  881 
position  of,  826,  881 
secret  ion  of.  S83 
Btmctuie  of,  8Sz 
vnrietiesof,  S83 
vessels  and  nerves  of,  883 
wciglit  of.  S82 
Pancteutie  ailerv,  409 
duct,  SS2 
juice,  8S3 
jdexus,  703 
Pan ei-ealico- duodenal  arlerie,^,  40S,  410 
Pancrcatiu,  S83 
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Pauuiculus  ndipoaus,  Ixv,  ccUi,  168 

ciimosua,  168,  179 
Papilla  Ittchrymalis,  705,  709 
PbjilII.i;  of  conjunctira,  708 
dental,  793 
of  liair-foUicles,  ccxi 
kidue;,  92S,  929 
niDcaaa  membnilic,  cxcix 
cmojihagenl,  813 
of  akin,  cciT 
of  tongue,  806 

circumvnUate  or  larg«,  806 
conical,  807 
filiform,  807 

fungitonn  or  middle-sized,  807 
atructare  of,  808 
Papillary  stnge  of  dentiliua,  793 
Pur  trlgcminum,  5S6 

vagum,  587 
Fartipophyeia  ('Ofn,  beside  ;   apophj/tU), 

.    22 
Parencbyma  [tapryxvita,  intentitial  in- 
fuaioii)  of  glands,  ccixv 
of  liver,  reaction  of,  863 
Parenchymal  tbaue,  ixx. 
Parietal  bone,  32 

ossttication  of,  67,  70 
aatnre,  55 
Paricto-mosloid  snture,  55 
Paeotid  OL.IND  iTopa,  ne«r  ;   o»i,   gen. 
irm,  the  ear),  814 
accessory,  815 
duct  of,  816 
structure  of,  e  816 
veaseU  and  nerves  of,  81G 
Parotid  fascia,  197 
Parovarium (itopa,  near ;  ovarium,  ovarj], 

ori^n  of,  998 
Pars  ciliaris  retinae,  71; 

intermedia  of  vestibule,  979 
Patella  (a  dish  or  plate),   103 

ligaments  of,  155 

□M location  of,  115,  116 
Patellar  (patella)  plexus,  667 
Pavement  epithelinm,  Itii 
Pectineal  {pccltn,  a  name  of  the  pubic 

bone)  line,  96 
Pectincus  muscle,  276 
Pectoral  region,  dissection  of,  1061 
Fcctorolis  muscle,  203,  2o6 
Pedicle  of  vcrtobne,  4 
Peduncles  of  cerebetluni,  512,  557 
development  of,  577 

ofcerebnini,  536 

development  of,  57S 

of  corpus  cnllosum,  535,  541 

of  jiineal  glauil,  552 
Pelvic  fascia,  260 

plexus,  703 
Pelvis  (a  basin),  93,  97 

articulalioDS  of  147 

axis  of,  99 

biim  of,  97 

compared  Tvith  ahoalder,  116 


Pt  1  v  is — cuiid'ii  liirf . 

dcvelupnient of,  iii,  112 

dilfercnces  in  [he  sexes,  100 

dimensions  of,  joo 

dissection  of,  I076 

f.iscia;  of,  160 

lower  or  trne,  97 

position  of,  98 

upiier  or  false,  97 

of  kidney,  928 
Penis,  955 

cor]jora  cavemosaof,  956 

corpus  spongioauui  of,  95S 

development  of,  tool 

glana  of,  955 

nclicine  arteries  of,  958,  959 

integument  of,  955 

lijtanicnt,  suspensory,  of,  955 

muscles  of,  204 

nerves  of,  671,  703,  956,  959 

prcimco  of,  955 

vessels  of,  418,  956,  95S,  959 
Peuniform    (jKntin,   a  feather;  forma, 

shape)  muscles,  cxvii 
Peiisin  (nFTB,  1  digest),  v 
Peptic  (wtFTia,  I  digest)  glands,  837 
Pcrforans  niusidr,  in  hand,  Z19 

in  foot,  386 
Perforated  space,  anterior,  539 

posterior,  536 
Perforatus  muscle,  of  hand,  217 

of  foot,  389 
Pericardiac  arteries,  374,  402 
Pericardium    (m/u,  about ;    ntpiia,   the 
heart),  300 

dissection  of,  1067 

vestigial  fold  of,  300 
Perichondrium     ("/»,   about ;     x'ffp'", 

cartilage),  Ixxxl 
Pericranium  |,"l">  about ;    KpariM,  the 

skull),  169 
Perilymph  (irtpi,  about ;  lijmpha,  water), 

753.  757 
Perimysium  (rvi,  orotrnd ;  lat,  a  muscle), 

civi 
Perinicnm    (—ft,    ahout  ;    ram,    I    am 
situated),  blood-vessels  of,  in  re- 
lation to  lithotomy,  10^ 
derelojiment  of,  looi 
dissection  of,  1037,  1069 
fascia  of,  259,  1039 
muscles  of,  261 
raphe  of,  1038 
Perineal  arteries,  426,  417,  418 
fascia,  259,  1040 
nerve,  G70 
Perineurium     {"pi,    about ;    rivpat,     a 

nerve),  ciliv 
Periodontal  (*ipi,  about ;  jjhii'r,  a  tooth) 

surface  of  teeth,  791 
Periosteum  (npi,  about ;  ivrnr,  a  hone), 

Ixxxvii,  c 
Peristaltic   (xpiimAAB,   I   constrict    or 
narrow)  movement  of  the  intes- 
tines, 841 


im 
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PExiroKEini    {npi,    about ;     mn^     I 
•tretcb),  816 

M^imn^ol^  tneed,  827 

Unction  of,  lo]^ 
at  groin,  1034 

folds  D^8s6 

IbwK  or  poQcbea  o(  1024 

liguttenta  fonDed  bj,  S37 

Rteamteries  of,  SaS 

omflnU  at,  827,  SaS 

parietal  and  Ti«c«nl  portion^  896 

■mailer  cantv  o^  817 

■trnctme  ol,  0x6 
PtriTaaciilar  c«aalB,  clxniii 
Poimeal  (npom,  the  pin  of  a  bnclde, 
thefibnla)  art«rie«,  444,  445 

bone,  105 

nerro,  679,  680 
Paroiid  mnBclM,  281,  282 
PemiM-tibial  artienUtion,  i$8 
ta»  auHriiias  (gooie'a  foot),  01 1 

accenoriiu,  544 

hippocampi,  544 
Prtlt,  canal  of,  73° 
Petrosal  artery,  752 

noire*,  605 

■inDB,  463 
Petnnu  (nrpo,  a  rock)  gaiislion,  616 

portion  of  tlie  tenponl  bona,  37 
Peyer'a  fjlands,  S41,  846 
Plulaagu  (ifaXayti  >^  t*^  of  wl^an)  of 
BBgxa,  87 
BtticmationB  of,  145 
OMiflcatioii  of,  90,  93 

tttota,  no 

articulattons  of,  166 
oseificntion  of,  iii,  115 
Pharyngeal  artery,  357 

non-oa.    S«  Kekves 

plexus,  617,  621,  690 
Phaiitkx  (iJapn'O.  '87.  819 

dissection  of,  1058 

glands  of,  S20 

mucona  Dicmbmne  of,  8zo 

muscles  of,  1S7 
Phrenic  (#pii»,  tlio  diaphragm)  arteries, 

374,  4"  6 
centra,  345 

nerve,  640 
I'ia  mater,  564 

development  of,  5S2 
Pigment,  Ixiii 

cbcinii'iil  conitKtaitiou  of,  Ixiv 

of  choroid,  71B 

iris,  719 

use  of,  l.^v 
Pimnent-ceHs,  movcmenia  fn,  xx 
PiDars  of  aMominal  rinp,  250,  1019 

fances,  189 

fomii,  545 

iris,  7(6 
Pineal  gland,  552 

derelopniont  of,  579,  580 
FiniM  (a  feather),  740 

cf-  ■■       <74t 


ligaments  of,  743 

mu9i'le;i  of,  170,  74a 

nerves  and  vcsanla  o^  74J 
Piaiform  {pistnix,  a.  pea;  JlCMU,  i&ape) 
bone,  85 

nrticnjRtioDs  of,  144 
Pit  of  Htoiiiacli,  831 
I'ltlioCbiiir,  ccviii 
Pituitary   {pUuila,   pMagm    or    Bneni^ 

l-o^y.  539 
fiiMa,  39 

nemuiuie  of  dom,  774 
PUntu  (planAt,  tba  aola  of  Ai  Coot)  n- 

ligament^  161 -166 
iMrres,  677.    5m  Nditis. 
Flantuia  mnacle,  385 
Planmn    tempotale    (tMnptaal.   plana), 

3a 
Plaau  (tAwim,  I  tcavx)  of  Uooc^  zxvil, 
xxxii 
aalta  in,  ili 
ofchjlb  xlu 
flflnnpii,  xiriti 
Fbutio  {KXnrem,  I  form)  Tone,  riii 
Plstav  central,  of  ethmoid,  4s 
BMtia],  of  emlnTD,  S59 

of  Tomer,  i& 
raUta]  irf  (hnt^  bone^  33 

of  ethmoid,  43 
palate,  of  palate  bone,  46 

of  anperior  maxilla,  44 
tympanic  37 
of  Tertflbra,  4 
vertical,  of  palnte,  47 
Plates,  viseeml,  of  emliryo,  859 
PlatyEQiH    myoides  (TAaTHTfw,   a  plate, 
from  wXtmnrttf   \   extend  ;  lait,  a 
ronscle  ;  citai,  shape),  178 
Pleam    (s-AtivM,  a  rib  or  side)  costalia, 

893 

pulmonnlie,  893 
Pleone,  892 

dissection  of,  1066 

mediastiDiim  or  partition  of.  893 

nerves  of,  894 

etractiire  of,  S94 
Plenrapophysis(irAt[ppB,  a  siie;apophyni), 

22 

Plenro-peritoncal  cavity,  859 
Pleiifonn  origin  of  IjTnphatics,  MTTTii 
Plmcdbes  of  nerves,  exiri 
in  muscle,  clvi 
aortic,  702 
biacliinl,  641 

brandies  of,  643 
cardiac,  690,  698 
carotid,  6S9 
cavernous,  689,  690 
cervical,  636 

branches  of,  638 
posterior,  634 
cceliac,  701 
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Ples  uses— TOuJiii  lie  J. 
coronnry,  nnlerior,  699 
posterior,  699 
of  the  stomacii,  701 
cranial,  &8g 
cystic,  702 
iliaphragmatic,  699 
epigastric,  699 
gangiiosiis,  703 
gaatro-dnodsnal,  702 
epiploic,  702 
htt,  702 
hepatic,  701 
liypogastric,  701 
infraorbital,  602 
iatermosentaric,  70Z 

inferior,  701 
lumbar,  658 

branches  of,  659 
mjeatericus   (roiuculo-intestinal 

plexna),  851 
a-30pbagea],  623 
psDcreatic,  702 
patellur,  667 
pelvic,  703 

plmrjn^ettl,  617.  622,  690 
preaortic,  695,  698 
prevertoliral,  687 
prostatic,  703  ' 

pnlmonary,  ODtcrior,  623 

posterior,  623 
pyloric,  702 
Tenal,  701 
sac  ml,  669 
solar,  699 
Bpermatic,  701 
suprarenal,  699 
tonsillar,  618 
tympanic,  617,  753 
vaginal,  704 
vesical.  703 
Plexuacs  of  absorlient  vessels,  clxixii 

intcrliminar,  850 
Flexu.seh  of  veins,  choroid,  460,  548 
of  fourth  ventricle,  526 
of  lateral  ventrielo,  543 
of  third  ventricle,  548 
liietnorrtioiJal,  479 
ovarian,  474 
painpinifurni,  474,  975 
prostatic,  479 
pterygoid,  457 
Bpermatic,  474 
inibperiloneal  arterial,  418 
uterine,  479 
Toginal,  479.  9^2 
vertebral,  471 
vesical,  478 
Plica  gubematrii  (guijing  fold),  1000 
semilunaris  l^milunar  fold),  705 
Plis  dc  passage  (conuecting  couvolutioDS 

of  brain},  536 
rneuiDogostric     {imvfiur,      the     lung ; 
yaoTTlp,  the  stomach)  nerva.    See 
Nehves 


Pomum  Ailnmi  {Adam's  apple),  906 
Pons  Tarini  (bridfje  of  Tarin),  537 
Pons  Varolii  (bridge  of  VnroUas),  514, 

Popliteal  (poplei,  the  ham)  space,  dissec- 
tion of,  1079 
Popliteal  artery.     See  Abtebt 
Popliteus  muscle,  285 
Porta  (gate),  or  portal  fissure,  867 
Portal  canals,  873 

fissure  of  liver,  S64 
vein,  479,  867,  873 
blood  of,  iliii 
circulation  in,  dxvi 
Portia  durn,  610 

mollis   of   seventh    cranial    nerve, 
cxlii,  615 

Poms  opticus  (optic  pore),  726 
Poatsphenoid  bone,  6S 
Poueh,  recto- veaical,  857 
Ponches,  laryngeal,  913 
Pounart'e  ligament,  249 
Prolornialivc  membrane,  797 
Pregnancy,   changes  in  nterus    during, 

987 
PrBCPoxillary  l»ne,  70 
Pnimolar  teeth,  7S2 
Prepuce     {pnrpuiium,     the    foreslcin), 

955 
doTelopment  of,  looi 
Preaphenoid  bone,  68 
Preasure,  effects  of  on  akull,  74 
Prevertebral  fascia,  198 

plexus,  687 
Primaiy  cerebral  vesiclca,  575 
Primitive  baud  or  axis  of  uerveGbre, 
cixxvi 

Soovo,  573 
dnaya.  993 
slieatfi  of  nerve-fibre,  cxiiri 
trace  in  embryo,  15 
vertobne,  16 
Pritnotdiol   {primia,    firat;     ordior,    1 
begin)  ctamum,  65 
kidneys,  993 
utricle,  X,  xiii 

in  cartilage,  Ixixi 
vertebne,  16 
Process  of  bone,  Ixxxviii 
acromion,  76 
nngiiiar  of  frontal  bone,  34 
auditory,  external,  37 
basilar,  19,  31,  59 
clinoid,  jiosterior,  39 
coclileariform,  38 
coracoid,  76 
coronoid  of  lower  jaw,  52 

nlna,  82 
cnneiforin,  43 
etiBiform,  23 
falciform,  293 
frontal,  lateral,  65 

middle,  65 
baniular,  41 
ofhelii,  742 


list 
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Process —wntinuid, 
molar,  45 
mastoid,  36,  59 
nasal,  46 

extpmal,  65 

iiitcvnal,  65 
odontoid,  9 
olivary,  39 

orbital  of  (uilatc  Lojo,  47 
ptcr^goi-l,  41,  59 
)if  ramiiliil,  47 
sphenoidal.  4S 

spinous  of  flplienoiil  bon*,  40,  59 
styloid  of  temporal  bone,  37,  59 

of  radius,  Si 

nfitlnn,  S3 
mpracoiidyloid,  80 
turbinated,   superior   and    inferior, 

anciDute,  43 

vaginal,  37 
vermiform,  522 
xiphoid,  13 
zygomatic,  36 
Proccases,  ciliary,  717 
of  incus,  749 
of  malleus,  748 

mammillnry.  of  lumbar  verlebrte,  7 
of  vorlchne,  articulating,  4,  6,  7,  8, 
9,  la 
Bjiiiion?,  4,  6,  8,  10 
transverse,  4,  6,  8,  10 
serial  relations  of,  1(6 
Pifccsaiis  a  cerebello  ad  cercbnim,  552, 

554 
a  rcrobello  oil  testes,  523 
nreifomica.  51J 
brevis,  74S 

toclileitririuiiii.s    (spoon- si lapeil    pro- 
cess), 38 
euiicntii^    I nedh-e- shaped     pi'ocess), 

51S 
prneilii^,  74^ 

obtusiis  of  the  malleus  748 
reticularis  of  spinal  enrd,  511 
vn^'iiialis  pcrituuiii,  965,  1000 
rrogijatlious    ("-ps,   forunnl ;     jyaeat,    a 

jaw)  skulls,  73 
rromontory  of  siicrimi,  10 

of  lynipjLiiinn,  "j^O 
ri-ouatioii  and  piimittor  (;)TOara,  having 

tlic  faci'  diiivunaril),  228 
Pi-osciicephiiliiti  (irpol,  before  ;  iynipaXot, 

the  liniiii),  577 
Pr.OsTATi;  ("po,    licforc  ;  JoTij/ir,    I  place) 
(M.ANii,  952 
anlevioi,  963 

dt.'l'1'ltsJ>IJHT(l  of,   looi 

llniii  of,  954 
levatiir  iiiUM'lc  of,  953 
slnietiire  of.  9,4 
siir^'ical  analLiiny  of,  1040 
veSM'la  and  iiLives  of,  954 
I'roslslic  llniil,  1154 


Postatic —eontinucd. 

portion  of  DTcthn,  961 

dnos,  961 
Protoplasm    (i-purat,    Srrt;    sAoffrv^   I 
form),  XT 

movements  of,  lii 
Protoplnst,  w,  rxiv 
Protuberaucr,  occipital,  external,  30 

iatemal,  31 
Proximate  coDstitncnts  of  the  body,  5 
Psoas  (^M,  the  loin)  mtudes,  172,  273 
PterygoiJ  {rrtpvi,  a  tring  ;  dSii,  shape) 
arteries,  356 

bones,  68 

canal,  42 

foramen  or  canal,  42 

fossa,  41 

mosclcs,  iSi 

processes,  41,  59 
Pteiyfto-ma:cillory  fissure,  57 

ligament,  176 
Ptcrygo-palatine  artery,  357 

canal,  41 
Pubic  arch,  97 

artery,  424,  434 

articulation,  149 

bone,  95 

ossification  of,  tio,  rii 
Pubo-prostatic  ligaments,  952 
Padic  artery.    s5  Aiiteby 

nerve,  670 
Pulmonary  artery.     Stc  Abtei'-v 

cirenlation,  clxvi 

plesuBcs,  623,  903 
Punctnm  lachrj'male,  709 
Puacturo  of  bladder,  1042 
Pupil  of  eye,  718 

form  and  siic  of,  719 

mcnibinuc  of,  721 
Pjloiie  artery,  408 

orifice  of  stomach,  831 
Pylonis  (wvAiufwi,  a  gate. keeper),  S38 
Pyramid  in  cerebelluui,  524 

in  thyioid  body,  921 

in  tympanum,  746 
Pjramidal  bnne,  84 

procfS?  of  imlate  bone,  47 
PyramidaBs  mu^-cle,  255 
IVi^amiits  of  inednlla  oblongata,  anterior, 

51S 

(levelopnient  of,  577 

Soslerior,  516 
11  ey,  929 
I'yriforniis  (pj/riLj,  a  pear;  forma,  shape) 
muscle,  z68 


Racemosk  {rmemiis,  a  cluster  of  gmiies) 

glaniis,  ccxxii 
RaJial  nrtcry,  394 

nerve,  653 
liadio-cni  |«il  ai'lir'idafifin,  142 
Itailio-ulnar  nrticuhtioii,  13S 
Radius  la  ray,  or  the  spoke  of  n  ubee!), 
£0 
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Badins — emtlmied 

connection  of,  with  nlna,  138 
ossification  of,  90 
Bamus  (a  branch)  of  Uclliuni,  96 
of  lower  jaw,  51 
of  pubic  bone,  95 
BanJDe  {rana,   a  frag ;  alao  a  evelling 

uiiilar  tha  ton^e)  artery,  349 
Baplio  (^1191),  a  senin  ;  from  farm,  1  eciv) 
of  coruu3  callasum,  542 
of  mcilulla  otiluugato,  517,  519 
perinicuDi,  lojS 
pons  Varolii,  521 
scrotnm,  9G4,  looi,  1038 
tongue,  805 
RatUce'a  rcseochcs  on  tlio  fictril  hearty 

S27 
Rcceptaculum  cbyli,  4S7,  1075 
Becto-utcrino  folds,  986 
ReclD- vesical  fascisi,  260 
folils,  947 
poucli,  857 
B«ctum  (iiilettinum  reclmn,  tlie  Btroigbt 
tatcstineX  S56 
disMction  of,  1077 
position  and  coitrao  of,  S56 
structure  of,  858 
surgical  anatomy  of,  1041 
vessels  and  uerres  of,  S5S 
Eectns  muscle.    Ste  Muscles 
KecDrrcnt  arteries.     See  ABT£itV 

nerves.     See  Nekvem 
Reflex  movements,  czxxit 
Begeucration  of  areolar  tisane,  Ixxir 
of  bone,  CI7 
cartilage,  Ixixv 
fibrous  tissue,  lixvi 
luiir,  ccxiv 

muoous  mombranea,  cei 
mascolar  tissue,  cixviii 
nails,  ccviii 
nerves,  eliv 
pigment,  liv 
serous  membranes,  exciii 
skin,  ccxviii 
textures,  xxvi 
Begion,  abdominal,  dissection  of,  1069 
cervical,  dissection  of,  1052 
gluteal,  dissection  of,  1078 
liyiiogastric,  824 
ischio -rectal,  1037 
sublingual,  dissection  of,  1057 
submaxillsrj,  dissection  of,  1057 
Bcil,  islnnil  of,  532,  534 
Reissner,  membrane  of,  yCo,  761 
Benal  (reit,  the  kidney)  artery,  414,  935 

plexus,  701 
Renos  succentariati,  939 
Renovation,  molecular,  xxv 
Beproduction,  1 
Respiration,  organs  of,  888 

movements  of,  246 
BestifoTin  (reatis,  a  cord ;  /urnui,  shape) 
bodies,  316,  JiS,  519 
dcvclopnient  of,  577 


Bete  mimbilo,  It,  cliviii 

Bete  mucosiim,  ccii 

Rote  Tosculosuin  testis,  970 

Keticnlar  tissue,  Ixx,  Ixxix 

Keticulnm  (Jim.  of  rUe,  a  net)  of  ocrvons 

tissue,  cxli,  511 
Retiform   [icle,   a  net;  forma,    shape), 
connective  tissue,  Ixxix 

of  brain  and  spinal  cord,  cxU 
Retina  {relc,  a  uetj,  725 

ciliary  part  of(  730 

columnar  layer  of,  727 

connection  of  elements  of,  728 

contents  of  in  yeUow  spot,  719 

development  of,  738 

granular  loyer  of,  727 

inUrunclear  layer  of,  728 

limiting  membrane  of;  728 

nervous  layer  of,  728 

physical  characters  of,  725 

structure  of,  726 

vessels  of,  729 
Betinacnla   {restraining   bands)  of  ileo- 
co.'cnl  valve,  853 

of  tendons.     Sfe  Annular  Ligaments 
Betrolicns  amiculam  muscle,  171 
BetroperitoneaL  membrane,  826 
Retzius'  classiiication  of  skulU,  73 
Rhomboidoiia  {io/tBiij,  a  rhomb,  or  eqni- 
latcral  fuur-sided  figure  with  ob- 
lii]ue angles;  tUai, shape) mnscles, 
major  and  minor,  203 
Itib-s  24 

articulations  of,  128 

cartilages  of,  Ixxxiil 

dovcloiiment  of,  27 
Bigor  mortis,  cxxxi 
llimn  (cleft)  of  pudendum,  977 

glottidis,  910,  giz 
Bing,  abdominal,  external,  250,  1019 
interuui,  258,  1023 

crural,  258,  1033 
Risorius  (rideo,  I  laugh)  muscle,  ijC 
Rivini,  ducts  of,  81S 
Bods  of  Corti  in  ear,  764 

of  retina,  727 
Rolando,  fissure  o^  in  the  brain,  533 
Boot-sheath  of  hair,  ccx 
Boseumllllor,  organ  of,  991 
Rostrum   (a  boak)  of  corpns  callosnm, 
542 

of  sphenoid  hone,  39 
Rotation,  120 
Rotatores  spinio,  238 
Botula  (dim.  of  rota,  a  wheel),  103 
Rngsi  (wrinkles)  of  mucous  membrane, 
cicvi 

of  stoiiiocli,  335 
vagina,  981 
Rnyscb,  tunic  or  membrane  of,  717 


SACoflicmia,  1025,  1035 
lachrymal,  709 
of  omentum,  827 
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.Cedilla,  -^aicai.  ifl 

.ioecai   flKT-uar   htkuo.  41^  4^ 

3erres.  io3 
-ii»TTT«  -na 

.i^.ijri«m,  :jd 
^BD-rcRxiiEu  jssmsit.  L.i;' 
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it-eai.  :□ 
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:4iu;i[Iiu   ioortf'''.  in  ittkit'  -:InII•^  •§ 
^■iini.  led 

'leveiumtitnt  of.  ^la 

^llt"n"'    -nr^Jmm^  III  Jo^ 

Saiam  u'.  '^2 
*-]*»"""«    'Jwipiin.    mmiftsn    mem, 
"^^"■'i    inb 

Tiiaa,  4.—,  17^ 
SucoiIh  <iBp^   dealt,    <minariiiiiis   in, 

12: 
%ircoiEni:ni    rani,  'I'i^ii  -   Vfujui.  1  Imsk'. 

*5ti^r,iia  :^-3ii.-n:.i  X  nir^li:  ■■.-.■-! 
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:i'ji|.iil'.-i:h'.  1'  i^lir  .irtii.uhli'.n.  IJ4 
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'yl<iii-i  (nx'*'^*'":  '  ^I'li'^j  "9 
en's  vii;na  oii  u  U'^vi.v.Wi,  i.ix 


*--"■  ■  i*xl^^  du  Iiipt  Et^TT,  439 
*■*— '^"  m^afaf.  iBBtQ  eoi^  711 
ScisnBnnfl   {m^if^ttf    Ilsnl ;     tv^i^^    1 

"!*■■■■  "f  'ri#mia^    J035 

JaztiM  nrnTi-  oC  Z57 

dDTclopment  of^  IOO[ 
T«i»  lupin  l.-KAun,  aaet)  jtumfa,  ccxtb 

ttardiipment  ii^  i:t:3Tiii 
■lu.i— Lilt  lepoala  in  tielLt.  lii 

■xlla,  odx 
fringpa.  .s-i:ti 
jianiia^  .■■■ittu 
membmoe.  -.e^ai 

ctE-W'iu.-t  in.  >:i:m 
So^mmtudRi  of  Te^-maoi  in  othol  it 

reiadiiii  Tt'  limfa*  to,  1 1 7- 
SeII&  TiTciia  iTiEkiah  aiiiQei.  39 
Seaen,  97; 
demiciimLir  'riuuL^.  7>1 

membTanoBa,  75:^ 
SaailniUT  hr,oe,  if 
Sonimemlinniisaa  miucle,  171 
Seaunal  grannies,  956 

iaca.  974 

Si!ni:a;:-::;r.j  r^T-.  "ni 
Semip-Qij'.r-.L  ^-;.^.i-s, -jit.; 

>eiisi  ::■:::,  :^"ix;i 

SiiiLW,  -."■.■T..1I.7.  -;xiTiJ.   -i:!;- 

Septi.  ;-:;C:::;x-  ■ilir.  ^f  in:!.  ;;] 

,-=«pt~!.i  ;s=-^-;,  -^^-l 

Sivf::^    1  rj7r:r::.c.  fv7m  k  ..■>.   I   h-b- 
::;     >f  i;-:;:.jr.-  ir.i:-;;'  ..  7^5 
cr^.-il-,  iv:5 

tl'.r'-i  ■■;'.  3M 

la.]ii:;r::,  543.  =45 

fff  m -'iilli  ■■'jk^J-.lM.    ~i-.    51J 

iii.-i,  77r,  772 

of  ni's.-,  o-^'-'jii-.  Ox 

Ih'j''tTitilHfriii':    '■■  ■Jiilf-iik^:     I'^r^itiocL 

957 
fjf  j-^.m  \  arolii,  521 
Boroli,  964 
sjiheiiwiJal,  39 
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Septum— coJi/m  ued. 
Bubarachnoid,  565 
of  tongue,  811 
Strial  homology,  x 

relatLon  of  parts  of  verteline,  21 
Serolin,  xl 
Serosity,  xxxix 

Seboits    uk^cbranes,  General  Anatam; 
of,  cici 
arrangement  of,  cxci 
epLthelitim  of,  U[i 
fluid  of,  e:(ciii 
folds  of,  cxci 
inflammalion  of,  cxciii 
reparation  of,  exiiii 
Btnii^turo  and  properties  of,  cxcii 
vessels  and  nerves  of,  cxcii 
Serous  vessels,  cliix 
Serrated  (temt,  b  saw)  suture,  119 
Seiratus  muscle.     See  MdsulES 
Serum  of  blood,  xxu\,  xizix 
of  chyle,  xlti 
lymph,  xMii 
muscle,  csiviii 
Sesamoid    iinjiraiwr,    a   kind   of   small 
^in :  (iJoi,  shape)  bonea  of 
lingers,  3S 
of  toes,  110 
fibro -cartilages,  Ixxivii 
Sheath  of  arteries,  clxviii 
crural,  293 
of  muscles,  cxvi 
of  nerve- fibre,  medullnry,  cxxxvi 

primitive,  cxxxvi 
of  nerves,  common,  cxliy 
of  fimiculi,  cxUy 
Sheaths,  synovial,  cxcv 
Shin-bone,  103 
Short  bones,  Ixxiviii 
Shoalder-joint,  bones  of,  j^ 

compsrcj  with  pelvis,  116 
dissection  of,  1064 
ligaments  of,  13& 
Sigmoid  {C,  a  form  of  the  letter  viyjio, 
tigma:  (liar,  shape)  artery,  4IZ 
cavity  of  ulna,  82 
notch,  lower  jaw,  52 
flexure  of  colon,  854 
valves,  307 
aortic,  313 
^  pulmonary,  310 

Sinas  (a  hallow)  of  aorta,  335 
basilar,  464 
cavernous,  463 

nerves  in,  594 
circular,  463 
circularis  iridis,  721 
corouary,  of  heart,  310,  483 
falciformis  inferior,  462 
fslcifonnia  superior,  462 
frontal,  34,  64 
p  of  jugular  vein,  459 

kidney,  928 
lateral,  462 
longitadinal,  inferior,  461 


longitudinal,  soperior,  462 
lymph,  clixxvii 
maxillary,  46,  64 
occipital,  anterior,  464 

posterior,  463 
pedis,  161 
petrosal,  inferior,  463 

superior,  463 
of  portal  vein,  480 
poculoris  (cup-like  sinus),  961 
prostatic,  961 

qnartus  or  straight  sinos,  462 
transrerse,  462,  464 
uro-gcnitalis,  995,  1 001 
of  vestibule,  757 
Sinuses,  cranial,  64,  461 
ethmoidal,  G4 
frontal,  64 
of  lamix,  913 
maiiflary,  46,  64 
apbeiioidid,  39,  64 
of  Valsalva,  308 

aortic,  313,  33S 

pulmonary,  311 
venous,  of  cranium,  461 

confluence  of,  462 

dissection  of,  1051 
of  veins,  chxiv 
Skeleton  (okiaaio,  I  dry),  3 

adapted  to  erect  postnre,  1 1 7 
Skiv,  General  Anatomy  of,  cci 
tiHscment  membrane  of,  cciii 
chemical  composition  of,  ccvi 
cuticle.      See  Cuticle 
cutis  vera,  derma,  or  coritun,  cciii 
development  of,  ccvi 
epidermis,  cci 
fiinctiona  of,  ccxviii 
furrows  of,  cciv 
glands  of,  sebaceous,  ccxvii 

sudoriferous,  ccxvi 
lymphatics  of,  ccv 
Halpighian  layer  0^  ccii 
nerves  of,  ccvi 
papillse  of,  oeiv 
pigment  of,  ccii 
reproduction  of,  ccxviii 
rete  miicosum  of,  ccii 
structure  of,  cciii 
thickness  of,  cciv 
tme,  cciii 
vessels  of,  ccv 
vital  properties  of,  ccxviii 
Seuli.,  anterior  region  of,  55 
base  of,  external,  59 

intern^  61 
bones  of,  29 

analogy  with  vertelir*,  St 
development  of,  64 
external  surface,  55 
forms  of,  72 

foStUE  of,  61 

^nerol  conformation  of,  55 
internal  surface,  6a 
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SEiRJr— miMwMiL 
Intaiul  fbMM  ot,  6i 

miuelM  a,  169 
•np«Tior  npou  o(  55 
■DtuiMof,  53 
Ttrtabnl  tbor;  o^  71 
SuMgrnaprKpatii,  9^5 
BcuuBionDg'A   olMtiflofttion    of   onuuil 

nerve*,  581 
SoUr  (»I,  tlie  fnu)  plexo^  Cm 
Bdlana  {loUa,  »  sanoal,  or  mu  at  » iboB, 

(Iw  k  lole  fiih),  284. 
Somatome  (n^uL  ■  body ;  npint,  I  obQ,  t 
Bpacc^  pstfontod,  antenor,  539 

pcaterior,  536 
BpsMt,  HiTenUn,  of  bona,  zeUl 
BnuUTic  coid,  corarinpoT,  965,  1033 
TQMBUindnerre* 
of,  967     . 
nUtioii    to    IngoiiMl    haml^ 

1015,  1037,  1039 
■tmctnre  oI|  1033 
fiscU,  965 
filament*,  976 
Spennatie  artery,  414,  97s 
Speimatoio*   {awtpitt,    eeed;  pMi^    ■» 

Mimal),  975,  9T6 
Spkenoid  (r^v,  a  wedge  j  Jtm,  Wf) 
bone,  38 
oisiAcKtian  o^  68 
g^BDoidal  flamre,  41.  57,  61 
prooeu  of  pklite  Scnia,  48 
«eptniD,39 

■IIKW,  30,  64 

spongj  Wee,  3ft  40>  69 
Spheno-maxillRr;  flsmire,  57 

fossa,  57 
Spheno-palatina  artery,  357 

foramen,  4S,  5S,  6} 

ganBlion,  603,  1057 
apbeno-jiariotal  suture,  J^ 
Spberaidul  epitheUun,  Uu,  liiii 
Spbiocter  (apmi,   I  bind)  of  rectntn, 
extenial,  162 
interual,  859 

oris,  17s 


OfjIUpil,   "JIQ 

TaginiB,  266,  931 


vesiciE,  949 
SpigeliiiB  lobule  of,  864 
Spihal  coud,  Descriptire  Anatomj  of, 
502 
blood-vessels  of,  J67 
cells  of  grey  motter  in,  510 
central  cana!  of,  joS. 
ligament  of,  J03 
columns  of,  506 

course  of  Sbros  in,  J 1 1 
commissures  of,  507 
eonuective  tissue  of,  510 
development  of.  574 
diasccHon  of,  1061 
■•(uree  of,  ScA 
•  matter  oT,  509 


Spikai,  ookP    tenHmuid, 
lengQi  and  bnn  at,  504 
llguienta  <<  S03,  Sw 
nwmlmne*  oCm  5^  5^' 
minute  rtraotora  of^  $09 
origiu  of  nemi  frcn,  jti 
aaotioiMa^  511 
vtdcnlar  tnct  ct,  510 
wiigbt  oi;  572 
S^nal  alleriea.     Sm  Imun 
Spikal  xnva,  628l    8m  Swrnn 
diriaiima  of,  anterior,  635 

pottvior,  63a 
rootiof,  63a 
■  II1 


Siinale*.    am. 

Spine.    Sh  Tertolifal  Colnmtt 

fiidne,  ethmndalf  39 

hMual,  13 

of  ilinm,  autnior  and  patt&nar, 

uchinm,  96 

»aaal,34,4S 

neural,  33 

ocdpital,  30 

of  01  pnbia,  95 
■oapnla,  75 
tibia,  103 
^ilanclmia  nervet,  695,  6g6 
l^lanclmologr  {rwKwrx^u,  howtl;  A»)«^ 

dieoonne),  779 
Sploen  («T\«r),  883 

aecauory,  8S4 

OoataoT.  8S4 

coipuacle*  o^ 

deralopment  of^  I 

diseection  of;  1074 

bilus  or  Seenre  of,  883 

lymphatiea  of,  887 

nervea  of,  887 

position  of,  824,  8S3 

palp  of,  886 

size  and  weight  of,  884 

Btmctnre  of,  S84 

trabeculfe  of,  S84 

vessuls  of,  408,  386 
Splenculi  (litUo  spleens),  8S4 
Splenic  arteries,  418,  SS6 

flomre  of  colon,  854 
Spteniua  (ipleniam,  a  md)  moaclo,  134 
Spongy  bones,  ethmoidal,  43 
inferior,  50,  70 
apbenoidiil,  39,  40,  69 

curtilages,  Ixjixti 

structure  of  bone,  10 
Spot,  germtaal,  of  ovum,  xr,  990 
Squamous    {iguaBui,     a    ai^)    aatoK, 

119 
Stapedius  lilapa)  mnicle,  751 
Stapes  (a  stirrup},  749 

devcloptnout  of,  66 
Stearin  (imap,  tallon),  Ixvii 
SteUois  of  Verbeyao,  937 
SloDson,  duct  of,  S16 

foramina  of,  45 
Stanul  artery,  374 
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Stenio-claviculu  articnUtioD,  134 
Stemo-hyoid  moacle,  191 
Stemo-maatoid  sTterj,  35 1 

muBcIe,  193 
Slerno-thyroid  miucla,  191 
Stimuli  of  mOBcular  contractioii,  czt,cixx 
Stomacli,  830 

alveoli  of,  83S 

changes  in  calanr  of,  after  dMth,  834 

coaU  of,  E32 

«inn«cUona  of,  S31 

development  of,  S60 

dimenaiona  of,  831 

diagectioB  of,  1073 

epithfliiura  of,  837 

folljctes  of,  837 

fllanda  of.  836 
ymphaticB  of,  838 

mDcoiu  membrane  oE,  834 

muscnlar  coat  of,  831 

nervea  of,  B3S 

position  of,  8z6,  830 

pylonia,  S38 

mg»  of,  835 

ahape  of,  831 

Btnicturo  of,  832 

tubalaa  of,  B3S 

vessals  of,  407,  837 
Stratilied  epithelium,  Uv 
Stratum  bacdlorum  {\»yvt  of  roda),  727 

ferniginoum    (ruat-coloored    layer), 
ciiviii 
Stria  cornea  (the  horny  rtreak),  550 

TBSculajis,  768 
Striie  toDgitadinalea,  541 
Striated  lajera  of  arteriea,  ctxiz 
Stripes,  croas,  of  moacle,  cxvii 

cause  of,  ciix 
Stroma  (•rrpu^to,  a  bed),  hiloB-,  of  lym- 
phatic Rlands,  cIixitU 

intertubular.  of  kidney,  938 

of  ovaries,  989 

of  suprBrenal  bodiea,  939,  941 
Strnctnral  elenenta  of  the  body,  iv 
Stylo-glosEUe  mueclo,  1S6 
Stylo-hyoid  liMment,  133 

muacle,  184 
Styloid  (irruAoi,  a  style  or  pen  ;   (JSoi, 

shape)  process,  37,  59 
Stylo-mastoid  artery,  353,  752,  768 
Stylo-maiillary  ligament,  133,  197 
Stylo -pharyneeua  muscle,  187 
SubaTHcliDoid  fluid,  566 

apace,  565 
Sahclavian  artery.     Ste  AbtmrT 
Subcmreua  maicle,  376 
flnbliagiml  artery,  348,  349,  818 

gland,   817 
Sublobular  vcina  of  lirer,  870 
SubmaxilUrv  gaugUon,  609 

gland,  81S 

muscles,  I  S3 
Sabmentol  artery,  350,  3JI,  81S 
Submucous  coat  of  intastuieB,  S41 
Suboccipital  nerve,  632 


Subperitoneal  layer  of  areolar  tiame,  826 
Subscapular  arteries,  373, 379 

fossa,  74 

nerve,  645 
Substantia  cinerea  getatinou,  507,  519 

apongiosa,  508 
Sudonferous  glands,  ccxvi 

development  of,  cczvii 
Sulci  (furrows)  in  brain,  531 
Sulcus  frontalis,  35 

spiralis,  761 
Superciliary  ridge,  33 
Supination  {tupinui,  lying  on  the  back ), 

muscles  of,  228 
Supinator  muaclos,  120,  II3 
Snpra-acroraial  artery,  373 
Snpracoadyloid  eminence,  79 
Snpramaxillary  nerve,  615 
Supraorbital  artety,  360 

foramen,  34,  56,  57 

nerve,  598 

SCFBAREHAL  BODIES,  939 

accessory,  942 

cortical  part  of,  939 

development  of,  994 

function  of,  943 

medullary  part  of,  940 

nerves  of,  94 1 

size  and  iveight  of,  939 

stroma  of,  939,  941 

veasela  of,  941 
SuptBreoal  artery,  413 

plexus,  699 
Suprascapular  arteij,  366,  371 

nerve,  644 
SnpraapinatuB  m<ucle,  209 
SnpraapinoiTS  fossa,  74 
Supratrochlear  nerve,  597 
Sural  {aura,  the  calf)  artery,  442 

StTROICAL  ASATOMT,    lOOS 

of  arteries,  brachial,  to  10 
carotid,  common,  1005 
epi^stric,  1023 
mac,  common,  10 12 
external,  1014 
internal,  1014 
femoral,  1015 
sabclaTi&n,  1007 
ischio-rectal  fosste,  1043 
hernia,  femoral,  1031 

inguinal,  1018,  1025 
perinreum,  1037 
pcritonicum,  at  groin,  1023 
Suatentacular  {sustettlaaUum,  ■  support) 

connective  tissae,  liiiz 
Sustentaculum  tali  (the  npport  of  the 

aatragalua),  I07 
Suture  {latum,  a  seam),  forma  oi,  II9 
coronal,  54 
frontal,  55,  67 
fronto-parielal,  54 

lambdoidol,  54 
occipito-mastoid,  55 
oceipito -parietal,  54 
paneUl,  55 
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of  hip,  153 
tirtcTTcrt^nl,  132 
of  knw  janrt,  ijA 
of  lovsjav,  IJ3 

metaUnal,  166 
permeo-tibul,  158^  159 
tadio-azftl,  143 
n^n-nliur,  139 
df  ribs,  119 

MCTO-Tcrtcbral,  147,  35 
aoinili>-clsTicDl>T,  I 
of  ihoiilda'-jomt,  137 
■tenKi-claneiUjn',  134 
taml,  162,  163,  164 
tano-mcUtanal,  165 

of  Tcrtebrn,  uiiealstiiift  t^ 
TMicnUr,  cici* 
veswii  0^  ciciv 
■IiMtba,  cicT 
Sjnlonin      (aiv,     togetbo' ;      mm,    I 

■tretch),  cczzTiii 
Bfitamic  circaJAtion,  clxri 

TSMali,  332 
Sritami,  organic,  Ui 

Ta  '-0 


id;HMnl.7ft> 

tli^itrrtiin]  ot  780 
cTMUpetnasoC  791 
eipiifatr,  781 
^aXJaeti,  78J 

loTBi^kn  ol,  797 

taboWoC  786 
dratiiw,  ■eoonduT  o£  793 
dcTdopaicnt  at,  793 
t— mri  of;  789 

formatiaiaC  79^ 
™,783 

bHirahr  (ta«e  d;  793 
indKFT,  781 

intcrtabidir  nitatuea  ol,  787 
irory  of,  785 

fannotkni  oi;  79S 
nulk,  784 
molar,  7S3 
usToa  of,  dv,  S05 
ort«adeQtine  oi;  792 
poRiiaiwDt,  78a 

odcification  0^  803 

cavitus  of  HiOtJTB  iJ,  8oi 

dsrelopmeiit  of;  8oo 

craptioa  of;  803 

special  characton  o(  781 
primitire  groon  0^  793 


^^^^^^^^^^H^^^^^^»                        ^^^^^"          ij 

^^^^H               TRXTB—amtinved. 

Testkh — eontiuutd.                           i 

^^^^H                      V^pi  dental,  of,  78J 

{m  cerebrum),  554                         1 

^^^^^P                              prtmiliv?,  796 

muliebres,  988                                J 

^^^^^^                              MC9         794 

Tkxtitres  in  gvncra.1,  iii 

^^^H                          Btmcture  of,  784 
^^^P^                          luuiji-iriirv,  704 
■^                                      duvclopnient  of,  79s 

chemical  coniposttion  of,  V 

development  of,  ii                              \ 

enumeniliun  of,  iii 

^^^                                    cniptitin  of,  799 

nutrition  and  ref^nenttion  of,  xk 

^^^L                                   loUii^iikr  sliige  of,  793 

particular.     &•  T  ISSUE,  &C. 

I^^V                                   jMipillnry  Htn^  nf,  793 

purnipatiility  of,  iv 

^^^r                                         sainilui'  stnge  of,  794 

physical  properties  of,  iv 

1  H                                            ahciMiiig  uF,  Sol 

vital  propertiefl  of,  vii 

1  H                                    Tesafis  of,  805 

Thalsmi  optici  loi'tic  coiicUca),  550,  5] 

1  H                                    wiixloiD,  7S3 

devslopTDCDt  of,  5  79                       1 

grey  matter  of,  56 1                         1 

Tiiebeaius,  foramina  of,  309                    ' 

^^K                       Tegmentum  of  crura  cerebri,  5^6 
I^^L                    Tela  clioroideji  <[lis  choroid  web>,  548 

W^^f                    Temporal  \temiiora,  the  teinplra)  arteries, 

valve  of,  310 

T                              353.  354,  356 

Tbeca  vertobr^is  (vertebral sheath),  $a 

■                               boue,  3  J 

563 

■                                   faseia,  197 

Thenar   <0(vap,   the  palin   of  the    hoa 

1                                   loBsa,  57 

prominence,  225 

%                                  muBcle,  iSl 

Thigh,  bone  of,  too 

I    K                             nerve.     Sa  NERVE 

dissection  of,  loSo 

1    ^^                    Temporo-iuBxilkr;  articulation,  132 

muscles  of,  166 

L^^ft                   Tem[>oro-|iarit;tal  nature,  55 

Thoracic  i£horti.r)  arteries.      Se*  AhTZH 

^^^^k                    Te[n]>OTO-Kjil)i'uoiilHl  suture,  55 
^^^F                  Tviido  Aciiilliu  (ICDiiuu  o[  AuliiUeal,  1S5 

duct,  487 

Thorax  iSttpa(,  a  breast -plate),  27 

V                            palpebrnruin,  171 

1                     TeodTon.   eordifurm   or   central,   uf   dU- 

bones  of,  23 

dis!<cutiou  of,  loGO                         J 

1                                pbruf^tn,  Z45 

iiiusctea  uf,  240                                  J 

B                                            COItjOLtlod,   250.    IOZ2 

Thumb,  muscles  of,  225                           1 

■                    Tendons  {rtim,  I  stretclil,  Ixxir 

action  of,  229                     " 

•  ^                         coniinction  willi  mnsclea,  cui 

Thymic  {Oiymm  gland)  nrtery,  374 

J                    Tensor  {tendo,  I  uirtKh).     See  Muhiileh 

Tbymub  ciand,  923 

m                    Tentorium  {n  tent,  from  Uiuto,  I  itretuli), 

control  stem  of,  934 

H                      Teasels t«<I  ('MiG?2a,  dim/of  frUKra,  Bamall 

chemical  com]Msilion  of,  924          . 

development  of,  92J 
fluid  of.  914 

B                                  quadmngulHr  slouv  in  u  pavement) 

■                              epitbeliiiDi,  liii 

lobe.i  of.  913 

■                    Testes  (testielos),  963,  967 

lynipliaticjs  of,  925 

1                                   capsule  of.  96S 

Blrnctnro  of,  914 

■                                  colli  vasculosi  of,  970 

vessels  and  nerves  of.  925 

coverings  of,  963 

Thyro-arytenoid  ligomeat,  910             Jj 

vessels  and  nerves  of.  967 

muscle,  916                             ^^m 

descent  of,  1000 

Thjro-hyoid  ligaments,  909          ^^| 

development  of,  995 

muscle,  192                            ^^H 

e]'ididjmis  of,  967 

Thyroid  artery.  346                       ^^| 

excretory  durt  of,  971 

"is.  37'                                  ^"4 

glandular  xubstjuice  of,  969 

Thtboid  iBupiai,  B  sliield  ;  tiSoi,  sbd 

giiberuai^uluTii  of,  1000 
lobes  of,  969 

BODV   or   GLAND,   9IO 

development  of,  922 

H                                        aii.'dinxtinuni  of,  969 

fluii  of,  922 

V                                         rete  vusculosum  of,  970 

isthmus  of,  920,  921 

secretion  of,  9J5 

levator  tnitsele  of,  921 

Keptum  of,  gbi 

lohos  of,  920 

structure  of,  969 

Structure  of,  921 

tubuli  of,  969 

vessels  and  nerves  of,  922                J 

recii  of,  970 

B-pigllt  of,  92t                                           J 

tsnica  albugiuea  of,  96S 

Thyroid  cai'tiinjje,  906                          1 

vaciiialia  of,  966 

Thyro-pliaryngeiis  maselc,  1S8            1 

vasculosa  of,  969 

Tibia  (u  pipe  or  Dute,  from  lU  suppoJ 

TBS  deferens  uf,  971 

rest  Qjb  lance),  103                       1 

THsn  eOcreutin  of,  970 

compared  witb  ulna  and  radius,  ri 

reula  of,  970 

ligaments  of,  158                            j 

'                                          vcssris  ami  nerves  of,  975 

ossification  of,  iii,  112                 J 
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Tibial  artoiy.     Ste  Abtest 

nerve.     5«  Sebvs 
Tissue,  ailirose,  liv 

arcol&r,  ullnlar,  or  GlnmentoDS,  Liu 

cartilaginoiiB.  Ixxi 

Bonneetive,  Isix 

special  «-arieties  of,  Ixxviii 
hamoCPDeoua,  lixit 
jelly-Uke  or  mDCOiu,  IxXTUI 
retifonii,  Ixiii 

cntical&r,  Ui 

cytof^enous,  Ixzil 

claslk-,  iixTi 

epidL-niiic.  lii 

epithelial,  iii 

cnctilo,  clxzz 

Gbrons,  luiv 

filtmcDtouH,  Ini. 

mtiwular,  cit 

nerroiu,  cixii 

ooBMnis,  lixxvii 

Toticiilu',  Iziix 
Toe,  gnat,  maxim  ot,  aSS,  389 
Toec,  bones  of,  110 

nioTEments  of,  t66 

□m«Ie9  of,  2itci,  zS6,  189 
Tomenlani  (flock  of  wool,  hitir,  Ac. ),  564 
Tdkov^  805 

disKctioD  ol,  1058 

fnenom  ot,  805 

gluiiUof^  Sag 

mncDua  membrane  of,  805 

mosclea  of,  185,  809 
uemisoE;  808,  Sll 
pspiUc  of,  circninrallste,  806 
ronical  aud  fiiifonn,  807 
fungiforiu,  807 
secondary,  808 
raphe  of,  S05 
nptnni  of.  S 1 1 
reuela  of,  S12 
Tonicity  (T-erai,  Icnaion)  orarteritH,  dxsi 
TonailluT  artcrj',  35a,  S14 
,Tonuls,  S13 

TMtels  and  Derrra  of,  814 
I  Topon«phic  aoatomj,  1 
Torc^ar  (a  wine-  or  oil-presa>  Heropliili, 

463 
Toorb-bitdies,  cli 

Tialwciitff  (liim.  TTom  Inda,   a  beau)  of 
corpu»  caremnsiiai,  Q57 
lateru,  of  i^riniiiive  cniuiuxn,  65 
of  lympliatiu  glanJi,  eLinrii 
of  apleen,  SS4 
T*»b«  onebri  (corpns  callomm),  S41 
TUCUU   {arltria    trar/ua,     the    rongli 
artery ;  rpaxn,  iw^l,  888 
tsrtiliige  aod  bbroiu  metnbranc  of. 

890 
diTeliifnuent  nf.  904 
elastic  Gbm  of.  &91 
gUnds  of,  891 
tnuFnus  nirtnbratlc  of.  893 
iniui:atiir  fibrM  of,  891 


TiLACitEi— cOTd'n 

ntnaliun  of.  888 

Btmcturc  ot.  S90 

Teiscls  unil  nerrw  «t  S91 
Ti»ch«Io-iMStMd   {Tfam*^.   I^  —^ 

mattoiil)  mnade,  ij$ 
Tract,  c^c,  S3*.  554 
Tnets*  intomiedio-laUnUtv  510 

bnaainrmaa  s|»nilu^  756 
TMgn*  (T|WT«,  a  go^.k,  741 

miucloa  of,  743 
Ti»n«itional  cpiiheliam.  Iriii 
Tnpenuni  (Tpsnfur,  dim.  of  t^m^^  a 

UUe).  S5 
Ttapoioid  bone,  85 

ligDIDVDt,    tj5 

IVapefius  moacle,  900 
Trefoil  tendon  at  diaiilua^n,  X45 
Ttiangla,  cervical,  anterior,  ic^ 
posterior,  1051 
of  HesMlbw^h,  1037,  io>9 
Scarpa's,  434 
Tnangulai  liguufnl  of  nretitn.  260 
Tnctispid  (trtM,  tlin«  :  tnfit,  the  jourt 

of  a  weapou)  tsItc,  310 
Trigono     itriangl^    boia   wftn,   Ar**; 

7«na,  an  anftf d>  of  lileihlw.  9|S 
Trigonuin  Tesvcc,  948 
Tnqueml    {triqtittnm,   I]uc«-< 

bonea,  53 
TrocbaDler  (rpaxavri^    .  _ 

worda  iin|iljiiig  tantiag)  mui". 
loa 
minr^r.  lOI 
TroclUoB  (rpoxiAu^  a  psikj)  of  huBRa. 

79 
Tmnk.  artimlattniu  o4^  lai 
mnsdea  of,  133 

altadun^  nppnt  Uaab  *>«  «^ 
oat.  Mi 
postamir,  aoo 
nemsdC  6S2,  6S« 
relalioa  of  liioha  lo  trgttm^  •(  t'T 
Tube,  Eoitmcluan,  747 

meiiLbruona,  at  nww^fibn;  ess** 
Tuber  annalaTQ,  511 
cakia,  107 
cinerenin,  53S 
Tuberole,  gny,  of  RoJandt^  jiy 
lamiuUM,  jij 
of  Loner,  1 10 
Tnben'uli  rjiiwhigiiiiiliia    J5] 
(IrrelopSMiBt  <■(  578 
grrT  mattor  of,  J6| 
Tnbcrruliiiti  phaijMiwfc  gif 
Tul-t'twilt,  fatdplla^  Md 
of  iiir'iiillln.  96 
luvlntc  lion*^  47 
unpcriOT  tnaiilUfy  low.  45 
Tubm.  Kiillopiiui,  91^1 

'l<>rcliipnmi|  nl^  ^pgfi 
Brinifctooi.  930 

oODVolnlul,  9^ 
devriopueal  o4,  994 
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Tahea—continaed. 

origin  and  oounw  of,  933 
straigbt,  gjo 
Tubniar  glands,  ccixii 

nerve- fibres,  cxxxv 
Tubalea,  dental,  786 
Tabuli  cnntorti  (twiBted   or  convolDted 
tubes)  of  kidnoy,  930 
recti  of  kidney,  970 
seminiferi,  969 
nriniferi,  929 

origin  and  caane  of,  933 
Tnlpius,  valve  o^  85Z 
Tunica  odiposa  of  kidney,  916 
albuginea  of  testicle,  968 

of  ovary,  988 
choroidea,  716 
chorio-capilJaris,  717 
erythroidesfJfivflpDi,  red;«Itat,  fomi], 

965 
Rnysebiana,  717 
vaginBlif,  966 

hemin  in.  I02<; 
Taaculosa  testis,  9^ 
eve,  716 
Torbiaated  (coiled,  from  litrbo,  &  irbirl) 

boDes.     Ste  Spong;  bonea 
Tutalnina  oculi   (defence*  of  tbe  eya), 

705 
Tytppanic  ((ympanuni,  the  dnun  of  the 
ear)  artclj,  356,  752 
plate,  37 
TrypASDM  (tu/itowc,  adrnm),  or  middle 
ear,  744 
apertures  of,  746 
bones  or  ossicula  of,  74S 
caviW'  of,  744 
devefopmeDt  of,  769 
ligaments  of,  749 
tnembrane  of,  745 
lining,  751 
secondary,  746 
muscles  of,  749 
Bcala  of,  756 

vessels  and  aerves  of,  752 
walls  of,  745 
Tyson's  glands,  935 

Ulna  (jAin).  the  elbow),  3i 

compared  with  bones  of  leg,  1 1 5 
ossincation  of.  90 
ligaments  of,  138 
Umbilical  (uniAiluaa,   tbe   oavel)  cord, 
tissue  of,  lixii 
fisauro  of  liver,  864 
region,  8^4 

contents  of,  836 
Umbilicus,  cicatrix  of,  355 
Unciform  (urciu,  a  hook  ;  forma,  shape) 

bone,  86 
Uncinate    (uncui,    a   hook)    process   of 

ethmoid  bone,  43 
Unguis  09  (the  bone  tike  a  nail),  50 
Upper  limb,  articnlatioiu  of,  134 
bones  0^  74 


Upper  Limb — ronHnued. 

compared  with  lower,  1 15 
dissection  of,  1059 
fiiscis  of.  229 
iDusctes  of,  198 
nerves  of,  cutaneous,  683 
of  musclea,  685 
Urachns  (oipar,  nrine  ;  ixi,  I  hold),  945 

formatioD  of,  995 
Urea  in  blood,  xl 

UnBTEM  (ii^(B>,  I  posi  nrine),  942 
course  of,  942 
development  of,  994 
orifices  of,  94S 
structure  of,  943 
varieties  of,  943 
Teasels  and  nerves  of,  943 
UoETHlu  (oSpor,  urine),  female,  develop- 
ment of,  980 
nncona  membrane  o^  980 
muscles  of,  z66 
orifice  of,  978 
male,  959 

bulb  of,  958 
crest  of,  961 
development  of,  lOdI 
fossa  navicularis  of,  962 

fjlands  and  IscunK  of,  962 
engtb  of,  959 
ligament    o^   trisnguUr,   2&0, 

1040 
mucous  membrane  ol^  963 
muscles  of,  265,  962 
orifice  of,  eit«rnal,  955 

internal,  94S 
portion  of,  membranous,  962 
bulbous,  962 
prostatic,  961 
spongy,  962 
lunns  pocularis  of,  961 
Uric  acid,  xt.  cxxviii,  cizziv 
Urinary   bladder,  944.      Set   BLumRR 
organs,  926 

development  of,  993 
Urine,  938 
Uriniferous  tnbes,  929 

development  of,  994 
Uterine  artery,  432,  987 
Uterus  (womb),  981 
arbor  vit»  of,  984 
body  of;  983 
cavity  of,  984 
cervix,  or  neck,  983 
changes  in,  987 
development  o^  996 
double,  998 
epithelium  of,  985 
fibres  of,  985 
functions  of,  983 
fundus  of,  983 
gknds  of,  985 
gravid,  changes  in,  987 

nerves  of,  704 
ligaments  0^  anterior  and  poatsrior, 
985 
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J  iXKVtt 

■tnttn*4<9£| 

TMiM  m,  ^ttt  vBff 

rfumiUliiiM,  524 

•rarart,  189 

dMrioVMBtot  H»f 

itnetvuw  and  etHMCOOB^  y** 

mtfri«l  mmahuMW,  «awr- 
TdHlm,  rfBiMM  ML  30^  311,  313 

of  foninen  oride,  3*5 
flio-«eal,  or  ileo-cotic,  S53 
mitral,  or  bicuspid,  313 
orThebenm,  310 
tricuspid,  310 
afTI>lIlia^  852 
oTTieiuwDs,  $54 
TalTM,  Bnriciilo-Tiiitriinilir,  305 
of  EerkriDE,  842 

UciTmal  itc  and  cuial^  710 
lymphatic*,  cluir 
tigmoio,  or  semilankr,  of  wrta,  307 

pulmonar)',  310 
of  veins,  clixiv 
TsItdIs  coDQiveDtes,  cxcvi,  842 
V«ri<!««e  nerve- fibre*,  czzxni 
Vu  abemni  of  testis,  971 
deferens,  971,  1013 

deTelopmenC  of,  996,  999 
ipirale  (ipiral  »eBiiel«),  767 
Tm«  abfirantiH,  brachiil,  38J 

afferentJB   and    efferentia   of   lyni- 

pLatic  ^I'nd'i  clurri 
breTiB  of  the  BtoEoach  Mteiiet,  409 
veinn,  481 
chrlifern,  491 
'J' of  testis,  970 
iment  of,  999 
&44 


niti  fif  hl^T.  iQl 
.  eizxi 


builic,  466 
bncbisl,  467 
Irichio-ceidislic,  453 
broDcIuAl,  471,  903 
buccal,  456 
capsular,  474 
cardiac,  482 

antmor,  483 

great,  481 

poaterior,  483 

small,  H483 
cara,  lower,  473 

npp.r,453^ 
of  cerebelliim,  460 
oenbral,  460 
cephalic,  466 
(rf  choroid  coat,  ejre,  711 

pleins,  of  brain,  54S 
ciretiinflei  iliic,  477 

soperfcial,  47; 

of  shoulder,  469 
ooronary,  of  heart,  3«,  48* 

stomach,  4S0 
of  corpora  cavcmiMa,  95S 
corpus  stristum,  460 
cranium,  460 
dental,  inferior,  457 

saperior,  457 
diaphrapnatic,  454 
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Xtuse—eottiimud, 
of  diploe,  46; 
dorsal,  Bpinol,  471 

of  penU,  479 
duodenal,  481 
emnlgeot,  474 
epigHstric,  477 

anperficUl,  475 
of  face,  455 
facial,  4S5 

commuDJcaldng,  457 

transTcrse,  457 
femoral,  476 
frontal,  4SS 

of  diploe,  465 
of  Oalen,  460 
gaBtrir,  481 
gastro-epiploic,  481 
cf  bead,  45; 
beart,  4S2 
hepatic.  474.  867,  871 
iliac,  external,  477 

internal,  477 

common,  4^ 
infraorbital,  456 
innominate,  453 
int«rcoBtal,  anterior,  454 

anperior,  455 
interlobular  of  Urer,  873 
intracranial,  460 
intralobular  of  lisor,  870 
jugular,  anterior,  439 

external,  459,  469 

internal,  459,  469 

poflterior,  459 
labial,  4C6 
laryngeal,  460 
lininiBl,  459 
of  liver,  867,  871 
of  loirer  limb,  475 
lumbar,  471 

ascending  473 
mammary,  internal,  4J3 
masseteric,  456 
maiillaiy,  internal,  457 
median  basilic,  467 

ccpbaiic,  467 

cutaneoos.  4IS7 
mediaatinal,  4J4 
meningeal,  457 
mental  456 
mesenteric,  inferior,  4S1 

saperior,  481 
nasal,  456 
of  neck,  45^ 
occipital,  460 

of  diploe,  465 
ophthalmic,  464 
OTarisn,  474 
palatine,  456,  457 
palpebral,  inferior,  456 

superior,  456 
pancreatic,  481 
parotid,  457 
of  pelvis,  477 


TsiHS— continutd. 
peroneal,  476 
pharyngeal,  46a 
phrenic,  474 
popliteal,  476 
portal,  cUri,  479,  867,  873 

sin  as  of,  480 
pudio  eitemal,  75 
pulmonary,  331,  903 
radial  cutaneona,  466 

deep,  467 
TKniae,  456 
renal,  474 
of  retina,  719 
■acral,  middle,  473 
saphenous,  long,  or  internal,  475 

abort,  or  external,  476 
scapular,  posterior,  459 
Bpennatic,  473 
ajnnat,  471 

anterior  longitudinal,  471 

posterior  longitudinal,  473 

of  spinal  cor^  473 
■plenic,  480 
aubclavian,  469 
sublobular  of  liver,  870 
submaxillary,  456 
submental,  456 
Bubscapular,  469 
supraorbital,  456 
Baprareoal,  474 
saptascapular,  459 
temporal,  457 

deep,  457 

middle,  4^7 

superficial  457 

of  diploe,  465 
temporo-maiillary,  455 
thymic,  454    ^ 
thyroid,  superior,  46a 

middle,  460 

inferior,  453 
tibial,  476 

ulnar  cutaneous,  anterior,  466 
posterior,  466 

deep,  467 
umbilical  of  fixtos,  33S 

development  oi,  483 

remains  in  adult,  805 
of  upper  limb,  465 

deep,  467 

superScial,  466 
vaginal,  479 

of  liver,  B73 
of  vertebrK  (boiEe*),  473 
vertebral,  469 
Veins,  plexuses  of.     Ste  Pleiubm. 
Velum  pendulum  palati,  1S9,  813 

interposituni  of  brain,  548 
Vena  cava,  fossa  of,  in  liver,  864 

lower,  473 

opening  in  diaphragm  for, 
246 

upper,  453 

cordis  ms^a,  481 
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1               Vena  csva— (Wiiiiniird. 

Vertebnil  apanpnrotv^  240              1 

^^^            bBmiioyuoB,  471 

^^^            portie,  cliri.  479,  867.  873 

■rtoty.  367                            ^M 

column,  3                            ^^^H 

^^V                    tiibataries  of,  4S0 

curves  of,  13              ^^H 

■                       ^TatelJo,  466 

form  0^  14 

1                     sine  pHii,  469 

1             Vsno!  basis  verWbriinim,  472 

lij^amcnta  of,  rii,  147 
osaificstioD  of,  15,  iS,  to 

1                     comites  vol  salalliles  (eompnnioB  or 

veins  of,  471 

m                           sntelliM  veins),  cliiiii,  467,  476 

aegmeotti,  t 

^^L            coidix  aiininiw,  309,  482 

Venimontnnum  (Pfni,  riilgr),  961 

^^B                    parvEF,  483 

Vesica  ptottalico,  961 

^^^                Galcri  (veins  of  Galen),  460,  548 

tuinarin    (urmutj    tiladdei}. 

I             Tonoufl  lilntKl,  cliaraetcra  uf,  xlii 

litJiSlhKll 

1              Ventricles  IvciUrkulus,  Jim.  of  vtnUi;  a 

Vedclo,  prioiaty  amlitory,  768 

1                                 belly),  eerebrnl,  of  Arantiu^ 

germioal,  it.  990 

i 5'7 

oplic,  primarj-.  737             1 

^^L                     of  corpus  colloaum,  541 

secondari-,  73S              ^^^| 

^^H                     fiftli,  545 

Yenclat,  air,  899'                      ^^H 

^^^^^H            fuurlli,  525 

ofglaniU,  c<±EZZTi            ^^^| 
of  Dc  Graa^  9S9                ^^H 

^^^^^^1                   cltamid  pliMusea  of,  526 

^^^^^^                   floor               525 

changei  iii,  990            ^^^H 

^^^^^^1                   lining;  membnne  of,  526 

□erre.  eixxix.     ^aNKSllt-Ci^P 

^^^^H           later*!.  543 

selaiiittl,  973 

^^^^^^1                      choroid  plexuses  of,  543 

struclun-  of,  974 

^^^^^^^                      corniin 

YOdseU  and  nerve*  ct,  97J 

^^^^^^M           of  sppluni,  or  Syiviati,  545 
^^^^^H            third,  550 

of  thyroid  bmly.  911 

Vesicn-ulerins  folds.  9S6 

^^^^^^P                   choroid  plexuHes  of.  J4S 

VvaicuUr  tmc'Ui  of  ipinal  cotd.  Jto 

^^^^^^B                   coiiiiiii;jSurea  of,  5J0 

Ve»iclB.     Ste  Ahtkhuhs,  Gknu.ia 

^^^^^^p                   cDininunicntioii  with  lateral 

and  VgiNtt 

^^^^^^                        VFiitridcH,  54S 

THtibule,  aqueduct  of;  3ft,  754 

^^H^            of  heart,  301 

of  car.  753 

^^^^^^            capacity  of,  311 

mcmbnuiona,  757 

^^^^^^k           devclojimuut  of,  323 

(accole  of,  757 

^^^^H           Ebrssof,  31S 
^^^^^^1           interior  0^  305 

*^^  "f.  7ST                 ^_ 

snun  of,  7}7               ^^^H 

^^^^M               313 

TesMiLi  of,  7G7            ^^^H 

^^^^^            position  of,  in  cheat.  315 

of  Tulva.  gjS 

^^V                   Tifiht,  2'° 

but  ha  of,  979 

^r              of  laryui,  910,  912 

YesIi)j^aJ  fold  of  pericardium.  300 

Tcmtro-ingDiDal  (I'OiCcr,  the  belly ;  in^ueii. 

Veatigiiim  fnraminis  o*ali>,  309 

the  groin)  h<:mia,  1027 

Vidian  caQ.^l,  42,  57,  59 

Vennicular  motion  (vnrmuMiai,  dim.  of 

DOrre,  604 

vtmiU,  a  wonn),  841 

VienssoDs,  iatbmiu  of,  309 

Venniform  process,  522 
Vertfbni  dcnEata,  9 

TalvH  of,  :i4 
Villi  {rillui,  UMK^  bar)  rxdx 
of  anoU  int»tiDP,  84] 

pronjiiifTLfl,  8 

Vehtebr^  3 

■tcmach,  83; 

oerricnl,  7 

Vincula  aooamoria  Mndmiun,  iiS 

^^K                     first  and  seoond,  8 

vascnloaa,  2)8 

^^H              coccygeal,  13 
^^H              cmnuil,  71 

Via  nerrota,  Tiii,  dxiii 

Viioan  of  abdomen.  S24            ^k 

^^B              dorEal.  5 

diaseolion  of,  lofa      ^^H 

^^H             fixed.  10 
^^H             psticral  chiimctpn  of,  4 
^^^1                homologies  of,  21 
^^H              lumbar,  6 

iMidtiaa  <  in  ngHa^H 
of  TM-lris,  dineetioii  M,  1077 
Tiacrral  nrebea  in  embrjv^  641 
cai'ilj'.  3 
pUlPE.  859 
Vital  coulnctilii^,  Hii 

propertiM  of  MxtnrHk  *U,    &■ 
tunu 

^^H              moTablo,  4 

^^H                     groups  of,  5 
^^H              number  o^  4 

^^H                osaiflcation  of,  15,  iS,  30 

^^H              primordial,  16 

Vitality,  vii 

^^H             xacnil,  to 

Vitelline.  {nttBta,  falkldast  asd  W 

^^H             Borial  relations  of,  ]| 

Vitreoua  (Pitnini.  ^*ai)  b«dT,  7tt 

^H             topical,  It 

Uble  of  ikuU,  60 

r-  ^ 

-■ 
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Vocal  cords,  910,  911 
Voice,  organs  of,  905 
Tokr   Ivola,   the    palm    of   the   band] 

artery,  auperficial,  397 
Tolimtar;  musctea,  civ 
Tomer  (a  plough  share),  48 

oasificatiOD  of,  70,  71 
TniYA.  977 

development  of,  looi 

erectile  tissue  of,  979 

glanda  of,  978 

mucomi  membrane  of,  978 

nerves  of,  9S0 

Teesels  of,  979 


"Whabton's  duot,  817 
jelly,  Ixxii,  lixviu 

WilUu,    cUsailioiition  of  cranial  nerves, 

^^  circle  of,  363 

WQeoa's  maBcle,  265 

WingB,  great,  of  spbenoid  bone,  40 

■mall,  or  of  Ingnusias,  40 
Wiiulow,  foramen  of,  817 
WiraoDg'a  canal,  882 
Wisdom  tooth,  783 
Wolffian  bodies,  992 
Womb,  982.     &e  UTEUua 
Wormian  bones,  5J 
Wrisberg,  cartilages  of,  90S 

ganglioo  of,  698 

nerve  of,  646 


Wrist-joint;  bones  of,  83 

ossilication  of.  90,  93 
fascia  of.  231 

ligamenta  of,  142,  147,  331 
movements  of,  228 

XiPBOiD    (fi^t,  a  sword  ;   •Boi,   sliap«) 
process,  23 

Yelk,  segmentation  of,  xr 

Yellow  cartilage,  liixv 

fibres  of  areolar  tissue,  Ixxl 
ligamenti,  113 
spot  in  retina,  736,  729 
tlBsne,  luvi 

Zona  denticulala,  764 

glome  rulosa,  939 

pectinata,  763 

pellucida,  990 

retjcnlaris,  939 
Zones,  abdomin^,  S23 
Zonnla  Zinnii  ve!  ciliaris,  736 
Zjgapophyses    (fry,    root  of  itvywu/u,    1 
yoke,  or  join  together ;  apophytii), 

32 

Zygoma  (a  cross-bar,  or  bolt,  from  root 

above  given),  36 
Zygomatic  arch,  36,  5  7 

fossa,  57 
Zygomatici  muscles,  176 


THE  END. 
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